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Foreword

Birthweight is a powerful predictor of infant growth and survival. Infants born with alow birthweight
begin life immediately disadvantaged and face extremely poor survival rates. Approximately every
ten seconds, an infant from a developing country dies from a disease or infection that can be
attributed to low birthweight.

It is therefore encouraging that the international public health community has begun to increase its
attention toward these four million infants who die each year and the many more who survive with a
diminished quality of life. Low birthweight is a reasonably well-defined problem caused by factors
that are potentially modifiable. Health care professionals can expect further research to lead to the
development of an intervention or package of interventions that will impact on the rates of low
birthweight infants and/or the sequelae of low birthweight. This Low Birthweight Symposium and
Workshop conducted in Dhaka, along with increased global efforts by other agencies, are helping to
position low birthweight as an issue that merits attention and adequate resources.

Each year approximately 17 million infants are born with low birthweight in developing countries.
Many of those infants who survive suffer cognitive and neurological impairment. Moreover, a child
born with low birthweight has, in later life, a greater risk of illness and premature death from
cardiovascular disease, hypertension, and diabetes compared to others with adequate birthweights. In
fact, the great majority of low birthweight is believed to be directly linked to abnormalities that
extend throughout the lifecycle. Low birthweight is an intergenerational problem in which low
birthweight infants grow up to be undernourished and stunted children and adolescents and,
ultimately, undernourished women of childbearing age, and undernourished pregnant women who
themselves deliver low birthweight infants.

The costs of preventing many causes of low birthweight are well within reach, even in poor
countries. However, due to the intergenerational characteristics of low birthweight, some successful
interventions may require substantial programme and donor commitment over a sustained, extended
period. This recognition, as well as a new sense of urgency, has underlined the need for greater
attention to the problem of low birthweight. And new solutions are forthcoming from well-designed
research on low birthweight.

This Nutrition Policy Paper was produced by the ACC/SCN in collaboration with the International
Centre for Diarrhoeal Disease Research, Bangladesh: Centre for Health and Population Research. It
summarizes the proceedings of the Low Birthweight Symposium and Workshop held in Dhaka in
June 1999. Evidence regarding interventions to prevent low birthweight and to improve the health of
infants affected with low birthweight is presented in this Nutrition Policy Paper. We hope this spurs
policy-makers, donors and programme planners to take immediate action regarding this important
public health problem.

Richard Jolly George Fuchs
Chairman Associate Director
ACC/SCN ICDDR,B: Centre for Health and

Population




Executive Summary

Low birthweight — the problem

Infants born with low birthweight (less than 2500 grams) suffer from extremely high rates of
morbidity and mortality from infectious disease, and are underweight, stunted or wasted beginning in
the neonatal period through childhood. Infants weighing 2000-2499 g at birth are 4 times more likely
to die during their first 28 days of life than infants who weigh 2500-2999 g, and 10 times more likely
to die than infants weighing 3000-3499 g. Low birthweight is associated with impaired immune
function, poor cognitive development, and high risks of developing acute diarrhoea or pneumonia. It
is estimated that in Bangladesh, almost half of the infant deaths from pneumonia or diarrhoea could
be prevented if low birthweight were eliminated. Those low birthweight infants who survive have
little chance of fully reaching their growth potential. Moreover, evidence now shows that adults born
with low birthweight face an increased risk of chronic diseases including high blood pressure, non-
insulin dependent diabetes mellitus, coronary heart disease and stroke in adulthood.

Low birthweight — the causes

Prematurity (born before 37 weeks of gestation) and intrauterine growth retardation (a condition
where foetal growth has been constrained) are the two main causes of low birthweight. The majority
of low birthweight in developing countries is due to intrauterine growth retardation, while most low
birthweight in industrialized countries is due to preterm birth. In many cases, the causes of
prematurity are unknown; they may include high maternal blood pressure, acute infections, hard
physical work, multiple births, stress, anxiety, and other psychological factors.

Causes of intrauterine growth retardation are complex and multiple, but center on the foetus, the
placenta, the mother, and combinations of all three. The maternal environment is the most important
determinant of birthweight, and factors that prevent normal circulation across the placenta cause poor
nutrient and oxygen supply to the foetus, restricting growth. These factors may include maternal
undernutrition, malaria (where it is endemic), anaemia, and acute and chronic infections (such as
sexualy transmitted diseases and urinary tract infections). Foetal, genetic or chromosomal
anomalies; first-time births, multiple births, as well as maternal disorders such as renal diseases and
hypertension are aso associated with intrauterine growth retardation. Cigarette smoking and pre-
eclampsia cause the highest relative risks for intrauterine growth retardation in industrialized
countries, while alcohol and drug use may also restrict foetal growth.

Major determinants for low birthweight in developing countries, however, are poor materna
nutritional status at conception, low gestational weight gain due to inadequate dietary intake, and
short maternal stature due to the mother’s own childhood undernutrition and/or infection. Because
maternal undernutrition is a major determinant of low birthweight in developing countries, high rates
of low birthweight should be interpreted not merely as an indicator of undernutrition, morbidity and
mortality for the newborn, but as an urgent public health warning that women of childbearing age are
undernourished as well. Countries with higher percentages of low birthweight infants generaly have
a higher percentage of women with low body mass index and a higher percentage of underweight
children. To address these issues successfully, the underlying and basic causes of low birthweight in
developing countries such as household food security, maternal and child care, access to and quality
of antenatal and other health services, sanitation and hygiene, education, gender discrimination and
poverty must be included in any long-term strategies for prevention.




Premature infants and intrauterine growth retarded infants should be studied as separate groups
because they show different patterns of growth, morbidity and mortality. From a programmatic
viewpoint these differences have enormous implications on intervention strategies and limitations of
the approach of nutritional recovery in early childhood.

Low birthweight — problem great enough to trigger public health action

At least 17 million infants are born every year with low birthweight, representing about 16% of all
newborns in developing countries. Nearly 80% of al intrauterine growth retarded newborns who are
low birthweight and full term are born in Asia (mainly south-central Asia, with Bangladesh having
the highest rate in the world (50%)). About 15% and 11% are born full term with low birthweight
and intrauterine growth retardation in middle and western Africa respectively, and approximately 7%
in the Latin American and Caribbean region. Although there are many qudlitative and quantitative
limitations to available data, it is clear that many developing countries exceed the internationally
recommended cut-off levels which should trigger public health action. Incident rates of >15% for low
birthweight and >20% for intrauterine growth retardation indicate a major public health problem.
Population-wide interventions aimed at prevention and improving infant health are therefore urgently
required. One of the nutritional goals of the 1990 World Summit for Children was to reduce the
prevalence of low birthweight to less than 10% by the year 2000 — needless to say, this remains a
formidable challenge for the 21st century.

Low birthweight —the lifecycle

The causes and effects of low birthweight are complex and best considered within the lifecycle
conceptual framework. Poor nutrition often begins in the intrauterine environment and extends
throughout the lifecycle. Low birthweight is an intergenerational problem where low birthweight
infants grow up to be undernourished and stunted children and adolescents and, ultimately,
undernourished women of childbearing age, and undernourished pregnant women who deliver low
birthweight infants. This amplifies risks to the individua’s hedth and perpetuates the cycle of
poverty, undernutrition and disease. This is especially so when adolescents become pregnant before
their own growth is completed, leaving little to fulfil their own or their infant's nutritional
reguirements.

Undernutrition, evident by decreased materna height (stunting), and below-normal prepregnancy
weight and pregnancy weight gain, are among the strongest predictors of delivery of a low
birthweight infant. There are few well-defined and proven effective nutritional interventions directed
at adolescent girls and women of childbearing age and during pregnancy. For those interventions
proven to be scientificaly efficacious (e.g., dietary supplementation during pregnancy), programme
demands (cost, logistics of implementation) are great.

The lifecycle is further taken into account by the foetal origins of disease hypothesis. This hypothesis
(also known as the Barker hypothesis) states that foetal undernutrition at critical periods of
development in the intrauterine environment and during infancy leads to permanent changes in body
structure and metabolism. These changes result in increased adult susceptibility to coronary heart
disease and non-insulin dependent diabetes mellitus. There is also growing evidence that those adults
born with low birthweight suffer an increased risk of high blood pressure, obstructive lung disease,
high cholesterol and renal damage. Thus, a poorly growing foetus is an undernourished foetus prone
to reduced growth, atered body proportions, and a number of metabolic and cardiovascular changes.
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It has been suggested that these changes are adaptations for foetal surviva in an inadequate
nutritional environment, and that these changes persist post-natally, contributing to adult chronic
disease when nutrients are plentiful. Thus, due to the intergenerational characteristics of low
birthweight, which persist throughout the lifecycle, successful interventions will likely require
substantial programme and donor commitment over a sustained, extended period of time.

Low birthweight —the role of nutrition

Intervention at any point has the potentia to break the cycle of intergenerational undernutrition and
low birthweight. Where resources are scarce, programmes designed to increase prepregnant weight
and weight gain during pregnancy should be given priority. In many populations, food supply and
birthweights are seasonal, so it is especially important to target interventions during hungry or wet
seasons. During the last two trimesters of pregnancy, a woman should gain at least 1 kg per month
for a total of 6 kg. Lack of weight gain during these last two trimesters, or weight loss is very
detrimental to the foetus and/or mother and requires immediate action. Good nutrition throughout the
lifecycle is critical. Breastfeeding, appropriate complementary feeding, and adequate micronutrient
status are especialy important during infancy and early childhood. It is less clear what can be done
during the adolescent period to promote growth, particularly in height. Adolescents, however, should
receive dietary counselling, especialy if they are pregnant.

Evidence now exists to suggest that infant outcomes can be improved by improving maternal
nutritional status. The most recent five year randomized controlled trial from the Gambia has
reported that a high energy, antenatal dietary supplement can increase maternal weight gain, reduce
LBW by 35%, and significantly reduce tillbirth and neonatal deaths by 55% and 40% respectively.
Overall there was a 49% reduction in perinatal deaths and 40% reduction in early neonatal deaths but
no effect on post-neonatal mortality. The 1999 meta-analysis by the Cochrane Review included a
special note about the high energy supplement provided in the Gambian trial, which gave
considerably larger effects regarding improved foetal growth and important statistically significant
reductions in stillbirths and neonatal deaths than the other fourteen trials of balanced protein/energy
supplements which were analyzed. Given the success of the Gambian trial’s high energy supplement
in reducing low birthweight and neonatal mortality, other trials of this sort are urgently needed.

Low birthweight — the role of micronutrient supplementation

Good micronutrient status is important to birth outcome. Micronutrient supplementation may cause
an increase in maternal appetite, which may lead to increased food intake and/or reduced morbidity.
Deficiency in one or more micronutrients may be due to inadequate food intake, poor dietary quality,
or when micronutrients are not readily released from foods, not absorbed efficiently, or a
combination of these factors. Thus, quite often in developing countries where low birthweight is
prevalent, multiple micronutrient deficiencies co-exist and are likely to be of great public health
concern. Over 100 studies have examined the role of micronutrients during pregnancy. Many of the
earlier supplementation trials were conducted in industrialized countries among women who were not
deficient and therefore less likely to benefit from the interventions. Some nutrients, namely vitamin
A, calcium, iron and zinc, have been studied extensively, but much less is known about others, such
as vitamin B complex. There is considerable variation in the methodologies used in the studies,
ranging from cross-sectional and prospective studies to randomized, double-blind, placebo-controlled
trials. Although multi-vitamin mineral supplements are prescribed and consumed regularly by
women in many industrialized countries, there are few studies that have examined the benefits of
these supplements on birthweight.




Unlike industrialized countries where zinc supplementation during pregnancy in certain populations
has improved birthweight, no benefit has been observed from recent well designed trials in
developing countries. Similarly, vitamin A supplementation does not appear to have an important
role in improving birthweight while, in contrast, there is some evidence that iodine supplementation
might be important. Folic acid can prevent neural tube defects, but evidence as to whether iron and/or
folic acid supplements reduce the prevalence of low birthweight, prematurity and maternal mortality
is limited. And while anaemia during pregnancy is associated with low birthweight, the benefit to
birthweight of iron supplementation is less clear. Recent data also suggest benefits from multiple
vitamin-mineral supplements, particularly with regard to decreasing adverse pregnancy outcomes.
Although there is evidence of interactions among several micronutrients at the metabolic level, very
little is known about the significance of these interactions for pregnancy outcomes.

The need for randomised, controlled studies are especially urgent in developing countries, i.e., among
populations with high rates of low birthweight due to intrauterine growth retardation and where
nutrient deficiencies do not occur in isolation and multiple micronutrient deficiences are common. If
multiple micronutrient supplementation is proven to be safe and efficacious in developing country
settings, the practical programmatic implications need to be addressed such as supplement
composition, cost and bioavailability, the mode and timing of delivery, and compliance. Fortification
of common staples would also need to be considered as an alternative to supplements.

Low birthweight — behaviour change

It is widely recognized that cultural beliefs and practices play a role in the successful delivery of
nutrition messages to the community. Communication is a central aspect of directed behaviour
change, and communication, by definition, involves multiple parties. An important question is,
Whose cultural beliefs and practices will constrain or facilitate the implementation of interventions?
The multiple parties involve not only the recipients of the interventions — the women in the
communities where low birthweight is endemic and their husbands, mothers, mothers-in-law,
neighbours and community leaders — but the cultural beliefs of public hedth and nutrition
professionals at different levels of the system must also be examined and understood. Some general
principles as to how information on cultural beliefs and practices can be used in the design of
interventions to prevent low birthweight include: (1) Work with local people to adapt dietary
recommendations for locally available foods, identify appropriate analogies (an analogy that links a
new idea with one that is aready present in the culture helps to make this new information
understandable and at least potentialy actionable), and develop educational messages built on local
concepts. (2) Avoid making recommendations that are head-on collisions with local cultura beliefs.
Frame recommendations in terms of the cultural beliefs of the community. In addition to the
challenges of aobtaining information on local beliefs quickly and inexpensively, the concept of non-
shared assumptions must be considered. This means health professionals engaging in cross-cultural
communication which may run counter to their own beliefs and can present a major hurdle.

Low birthweight —the ‘ packages

Little has been implemented to date that tranglates existing information and recommendations into
effective programmes for improving maternal nutrition and preventing low birthweight. Programmes
to prevent low birthweight call for “packages’ of interventions at various stages of the lifecycle. At
minimum, low birthweight prevention programmes should have three components. (1) case
management which increases the coverage of antenatal care and helps prevent repeated pregnancies
in quick succession, (2) behavioural change communication strategies including those that defer
pregnancy until after adolescence and to improve nutrition, and (3) linkages between existing health
care facilities and the community. It iscrucial to develop and implement intervention packages for
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low birthweight prevention and particularly for safe motherhood and reproductive health
programmes, and for Integrated Management of Childhood Iliness (IMCI) programmes. The
workshop participants reflected the role of the lifecycle in their recommendations to improve health
outcomes for low birthweight infants.

Low birthweight — conclusions

Low birthweight has multiple etiologies, however, intrauterine growth retardation accounts for the
majority of low birthweight in developing countries. Many questions remain unanswered about
intrauterine growth retardation, such as the appropriate timing, amount and characteristics of
nutritional supplementation to improve growth; the role of micronutrient supplements; the impact of
infection control on low birthweight prevention; and the full magnitude of health problems faced in
adulthood by children born with low birthweight and intrauterine growth retardation. This ICDDR,B
Symposium and Workshop in Dhaka highlighted the point that there is an urgent need to find
answers on sustainable practices to improve women’s nutritional status prior to pregnancy, and their
weight gain during pregnancy. These practices require behavioura change within households, and
behavioural change and communication strategies have been aweak link in many programmes trying
to address this issue. The lifecycle was used to view low birthweight determinants with respect to the
different age and physiologic subgroups of the population to give priority to target groups and
interventions. It was concluded that low birthweight solutions require packages of interventions, and
that these need to be incorporated into all antenatal health care programmes and that both the number
and coverage of these existing programmes be expanded. Care for women should be the foundation
upon which al low birthweight prevention/reduction programmes are based. The symposium
participants acknowledged the limitations of applying results of randomized controlled trials in
industrialized countries to developing countries, and recommended that findings from observational
studies not be discounted in order to determine programme effectiveness, if programme interventions
are to move forward.

There is an urgent need to prevent low birthweight and its devastating sequelae. The identification of
effective and practical interventions to prevent low birthweight and to improve the outcome of
infants born with low birthweight, including those with a strong behavioural change component,
would have an enormous impact on the health and productivity of individuals and society. Low
birthweight is a problem that merits attention and adequate resources.
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LOW RirTHWEIGHT

. Introduction

Opening Remarks

Professor George Fuchs, Interim Director of
ICDDR,B, welcomed participants and
special  guests: Honourable Salahuddin
Yusuf, Minister of Heath and Family
Welfare of the People's Republic of
Bangladesh; Mohammed Abu Hafiz,
Director of the Bangladesh Integrated
Nutrition Project; Milla McLachlan of the
World Bank; and Roger Shrimpton of
UNICEF. Professor Fuchs noted that the
symposium presented an opportunity to
review and address urgent, fundamental
guestions regarding prevention of LBW and
its devastating sequelae. The Honourable
Salahuddin  Yusuf then expressed his
appreciation for the symposium speakers and
participants who have joined the
Government of Bangladesh in positioning
low birthweight as a high priority health
issue. He stated, “The Government of
Bangladesh is committed to better health for
its people and will ensure al possible help to
aleviate low birthweight.” Dr McLachlan
reported that four out of every ten infants
born in Bangladesh will have low
birthweight, and the social cost to
Bangladesh of this preventable problem is
enormous. According to a 1993 World Bank
estimate, stunting aone will cost Bangladesh
more than US$10 billion in lost productivity
over a ten year period.! Dr Shrimpton told
the audience that UNICEF programme
priorities include the intention to establish
low birthweight reduction programmes in
eleven countries, and made a plea that these
deliberations vyield pragmatic and
constructive recommendations to improve
low birthweight prevention programmes.

Structure of the Report

This report, which incorporates references to
symposium presentations and discussion
points made by participants, is a record of
the meeting and is intended to be used as a
reference for programme managers. It is aso
intended to serve as an information

document for health professionals to influence
policy and research funding. The meeting was
hedd in two parts (see Appendix). The
symposium agenda consisted of presentations by
experts who reviewed state-of-the-art scientific
evidence on a defined aspect of the multifaceted
problem of low birthweight, concluding with a
two-hour discussion session on future research
and programme priorities. The workshop
objective was to use this research to improve the
Bangladesh Integrated Nutrition Programme
(BINP). A small group, selected from the
symposium participants, attended this two-day
workshop which included a field trip to a BINP
site.

Statement of the Problem

The period of intrauterine growth and
development is one of the most vulnerable in the
human lifecycle.? The weight of an infant at birth
is an important indicator of maternal health and
nutrition prior to, and during pregnancy, and a
powerful predictor of infant growth and survival
(Box 1). Infants born with low birthweight
(LBW) suffer from extremely high rates of
morbidity and mortality from infectious disease,
and underweight, stunting or wasting beginning
in the neonatal period through childhood. Every
year approximately 17 million infants in
developing countries are born with LBW? and
those infants who survive have little chance of
fully reaching their growth potential. Moreover,
evidence now shows that adults born with LBW
face an increased risk of chronic diseases
including high blood pressure, non-insulin
dependent diabetes mellitus, coronary heart
disease and stroke in adulthood.*

Symposium participants recognized that the
causes and effects of LBW are complex and best
considered within the lifecycle conceptual
framework (Figure 1). Poor nutrition often
begins in utero and extends throughout the
lifecycle. This amplifies risks to the individual’s
health and increases the likelihood of damage to
future generations through further foetal
undernutrition. Undernutrition, manifested by
decreased maternal height (stunting), and below-
normal prepregnancy weight and pregnancy
weight gain, are among the strongest predictors
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of delivery of a LBW infant. There are few
well-defined and proven effective nutritional
interventions directed at adolescent girls and
women of childbearing age and during
pregnancy. For those interventions proven to
be scientifically efficacious (e.g., dietary
supplementation during pregnancy),
programme demands (cost, logistics of
implementation) are great. Also, due to the
intergenerational characteristics of the LBW
problem, successful interventions will likely
require substantial programme and donor
commitment over a sustained, extended
period of time.

There is an urgent need to answer basic and
fundamental questions about the prevention
of LBW and its devastating sequelae. The
appropriate timing, amount and
characteristics of nutritional
supplementation; the role of micronutrients;
the impact of infection control on LBW
prevention; and the full magnitude of health
problems faced by adults born with LBW are
al poorly understood. Answers to these
questions are fundamental to understanding

the potential effect of various optiona biological
inputs. They are, however, only a prelude to
investigating the sustainable ways in which these
biological effects will be promoted and actualy
occur through the behaviours of people in
households, service settings and communities. The
identification of effective and practical
interventions to prevent LBW and to improve the
outcome of infants born with LBW, including those
with a strong behavioural change component, would
have an enormous impact on the hedth and
productivity of individuals and society, particularly
in those regions where the prevalence of LBW is
high.

LBW perpetuates the intergenerational cycle of
poverty, undernutrition and disease. This is
especially so when adolescents become pregnant
before their own growth is completed, leaving little
to fulfil their own or their infant’'s nutritional
requirements. One of the nutritional goals of the
1990 World Summit for Children was to reduce the
prevalence of LBW to less than 10% by the year
2000 — needless to say, LBW remains a formidable
challenge for the 21st century.

Elderly
Malnourished /  __.ee=*

Inadequate
Inadequate foetal
food, nutrition
health &

care

Malnourished

Pregnancy
Low Weight Gain

Figure 1. Nutrition throughout the lifecycle
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BOX 1. DEFINITIONS

Low Birthweight (LBW) -- Low birthweight is defined as a body weight at birth of less than 2500 grams (g).
There are two main causes for LBW: prematurity and intrauterine growth retardation (IUGR). LBW is often used as
aproxy indicator to quantify the magnitude of IUGR in developing countries because valid assessment of gestational
ageis generally not available.

Premature -- The term premature is used for infants born before 37 weeks gestation. Mogt, but not all premature
infants weigh less than 2500 g. There are many reasons for premature delivery, however, in many cases the cause is
unknown. Reasons include high maternal blood pressure, acute infections, multiple births, hard physical work, or
stress. The word preterm may aso be used to describe these infants.

Intrauterine Growth Retardation (IUGR) -- Intrauterine growth retardation is a subtype of LBW of
extraordinary importance to developing countries. IUGR is a condition where foetal growth has been constrained.
An inadequate nutritional environment in utero can be one reason for this constrained growth. IUGR is usually
assessed clinically when the foetus is born by relating the size of the newborn to the duration of the pregnancy using
the 10™ percentile of a reference population. A small size for gestational age indicates IUGR, or the inability of the
foetus to reach its growth potential. Infants diagnosed with lUGR may be:

(1) LBW at term (3 37 weeks gestation and < 2500 g);

(2) preterm (< 37 weeks gestation and weight |ess than the 10" percentile); or

(3) IUGR at [ 37 weeks gestation and weight |ess than the 10" percentile with a birthweight 3 2500 g . (de Onis et
al., 1998 Eur J CI Nutr 52(S1))

Thus, because not all preterm infants are IUGR, LBW among preterm infants overestimates poor growth due to
nutritional causes; and because some IUGR infants weigh more than 2500 g (the third classification), LBW at term
underestimates the overall magnitude of the [IUGR problem.

IUGR-LBW -- In developing countries IUGR affects about two-thirds of infants born with LBW; the remaining
one-third of these LBW infants are born preterm, some of whom are aso affected with IUGR. (Arifeen, 1997)
IUGR-LBW is used in some publications to refer only to IUGR infants who are LBW at term. IUGR infants born at
term (3 37 weeks gestation) with LBW (< 2500 g) are referred to in this publication as LBW at term.

Small for Gestational Age (SGA) -- SGA infants have birthweights below a given low percentile cut-off for
gestational age. SGA and IUGR are not strictly synonymous. some SGA infants (e.g., those born to short mothers)
may represent merely the lower extreme of the “normal” foetal growth distribution, while other infants who meet the
criteria for “appropriate for gestational age” may have actually been exposed to one or more growth-inhibiting
factors. In individual cases, however, it is usualy very difficult to ascertain whether or not the observed birthweight
is the result of restricted in utero growth; classification of an infant as IUGR is thus based, de facto, on the
established cut-off for SGA. (WHO, 1995, Report No. 854)

Undernutrition -- In this report the term undernutrition refers collectively to stunting, underweight, wasting, low
body mass index, and foetal growth retardation — conditions of inadequate nutrition.

Malnutrition -- In thisreport the term malnutrition refers to both undernutrition and overnutrition — conditions of
both deprivation and excess.

Chronic Energy Deficiency (CED) -- “ A steady state at which a person isin an energy balance although at a cost
either in terms of increased risk to health or as an impairment of functions and health.” A BMI < 18.5 kg/m?in
adultsindicates CED. (James et al., 1988 Eur J Cl Nutr 42(12))
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II. Epidemiology, Causesand
Consequences of Low
Birthweight

Levels, Patterns and Determinants of
LBW in Developing Countries

At least 17 million infants are born every
year with LBW, representing about 16% of
al newborns in developing countries. Nearly
80% of al affected newborns with LBW at
term are born in Asia (mainly south-central
Asia, with Bangladesh having the highest
incident rate in the world®); about 15% and
11% are born LBW at term in middle and
western Africa respectively, and
approximately 7% in the Latin American and
Caribbean region.® The geographical
incidence of LBW at term in selected Asian
and African countries (Figures 2 and 3
respectively) confirm that many developing
countries exceed the internationally
recommended cut-off levels which should
trigger public health action. Incident rates of
>15% for LBW and >20% for IUGR indicate
that LBW at term is a mgjor public heath
problem. Population-wide interventions
amed a preventing LBW at term are
therefore urgently required.®

Historically, because vaid assessment of
gestational age is often not available in
developing countries, evidence of LBW has
often been used as a proxy to quantify the
magnitude of IUGR. The incident rates for LBW
at term conservatively estimate IUGR because
when all infants below the 10" percentile of the
birthweight-for-gestational-age  reference are
considered, approximately 24% or 30 million
newborns in developing countries would be
affected each year. Mgjor constraints to deriving
this estimate include both the quantitative and
gualitative limitations of the available
birthweight data® Most of the data available
from different parts of the world are from clinic
or hospital deliveries, whereas, in some regions
of Africa and south-east Asia most infants are
born at home and are not measured. There is a
need to determine whether data from hospital-
born infants in developing countries are
representative of the large population born at
home.®

Prematurity and IUGR are the two main causes
of LBW. The mgjority of LBW in developing
countries is due to IUGR, while most LBW in
industrialized countries is due to preterm birth.”
In many cases, the causes of prematurity are
unknown; they may include high maternal blood
pressure, acute infections, hard physical work,

Figure 2. Incidence of LBW at term in selected
Asian countries

. >15% LBW and > 20% IUGR =
Major public health problem

Source: de Onis et al. (1998) Eur J Cl Nutr 52(S1):S5.

Figure 3. Incidence of LBW at term in
selected African countries
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Source: de Onis et al. (1998) Eur J Cl Nutr 52(S1):S5.
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Box 2. Determinants of LBW
in Developing Countries

Maternal undernutrition — a major determinant of
LBW in developing countries as evidenced by the
following nutritional deficiencies:

Low gestational weight gain

Low pre-pregnancy body mass index (BMI)
Short maternal stature

Micronutrient deficiencies

QO QO Q-

Other etiologic determinants include:

a Young maternal age (adolescent)

a Malaria during pregnancy

a Gastro-intestinal, respiratory intestinal
parasitosis, and/or other infections

a Cigarette smoking

Source: Kramer (1987) Bull WHO 65:663.

that women of

multiple births, stress, anxiety, and other
psychological factors.®® Causes of IUGR are
complex and multiple, but center on the
foetus, the placenta, the mother, and
combinations of al three. For instance,
growth will be retarded in utero if the
placenta is abnormally small or blocked
causing insufficient nutrients to reach the
foetus. The maternal environment is the most
important determinant of birthweight, and
factors that prevent normal circulation across
the placenta cause poor nutrient and oxygen
supply to the foetus, restricting growth.
These factors may include materna
undernutrition, malaria (where it is
endemic), anaemia, and acute and chronic
infections (such as sexualy transmitted
diseases and urinary tract infections).” Also
associated with IUGR are primiparity;
multiple gestation; foetal, genetic or
chromosomal anomalies; as well as maternal
disorders such as renal diseases and
hypertension.”® Cigarette smoking and pre-
eclampsia cause the highest relative risks for
IUGR in industrialized countries, while
alcohol and drug use may also restrict foeta
growth.8*

Major determinants for LBW in developing
countries, however, are poor materna
nutritional  status a  conception, low

gestational weight gain due to inadequate dietary
intake, and short maternal stature due to the
mother’'s own childhood undernutrition and/or
infection (Box 2).** Because maternal
undernutrition is a major determinant of LBW in
developing countries, high rates of LBW should
be interpreted not merely as an indicator of
undernutrition, morbidity and mortality for the
newborn, but as an urgent public health warning
childbearing age are
undernourished as well. Countries with higher
percentages of LBW infants generally have a
higher percentage of women with low body mass
index (BMI) and a higher percentage of
underweight children.*** To address these issues
successfully, the underlying and basic causes of
LBW in developing countries such as household

food security, maternal and child care, access to

and quality of antenatal and other health
services, sanitation and hygiene, education,
gender discrimination and poverty must be
included in any long-term strategies for
prevention (Figure 4).

Figure 4. Causes of malnutrition

Child Survival, Growth and Development Outcome
Adequate dietary | Immediate
. > h h
| intake Healt determinants
Psycho-social care /\ Health services and Underlying
Food processing healthy environment/  determinants
Hygiene practices
Home health
practices
Information, education,
communication
. . . Basic
Family and community resources and control: determinants

Human, economic, organisational

Political, cultural, social structure and context
Economic structure

Potential Resources

Source: UNICEF (1997) The Care Initiative: Assessment, Analysis and
Action to Improve Care for Nutrition, UNICEF: NY.
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Morbidity and Mortality Consequences of
LBW in Neonates and I nfants

LBW is generadly associated with increased
morbidity and mortality, impaired immune
function, and poor cognitive development for
neonates (newborns 1-28 days of age) and
infants. Infants born LBW are at risk to develop
acute diarrhoea or to be hospitalized for
diarrhoeal episodes at a rate almost two to four
times greater than their norma birthweight
counterparts.”**® Infants who are LBW risk
contracting pneumonia or acute lower respiratory
infections (ALRI) a a rate almost twice that of
infants with normal birthweight; and more than
three times greater if their weight is less than
2000 g.** LBW is dso implicated as a
contributor to impaired immune function which
may be sustained throughout childhood.?-2

The risk of neonatal desth for infants who are
LBW weighing 2000-2499 g at birth is estimated
to be four times higher than for infants weighing
2500-2999 g, and ten times higher than for infants
weighing 3000-3499 g.* In Brazil, 67% of al
infants dying during their first week of life are
LBW infants; in Indonesia the rate is 40%; and in
the Sudan the rate is 35%. Infant mortality (less
than one year of age) due to LBW was dightly
lower: 47% in Brazil and 19% in Indonesia®?
LBW infants during the post-neonatal period (>
28 days of age) also have high mortality rates —
and in some cases their risk may be greater than
those for LBW infants during the neonatal
period.>?2 LBW accounted for 69% of the ALRI
deaths in India, and it is estimated that in
Bangladesh, amost half of the infant deaths from
pneumonia or ALRI and diarrhoea could be
prevented if LBW were eliminated.>*

Growth in Children

Do LBW infants grow normally? What are the
consequences of LBW on body size, composition,
strength and cognitive development? Attaining
full growth potentia is especialy important for
women and girls in order to break the
intergenerational cycle of LBW and have fewer
delivery complications. Maternal height is not
only a reflection of genetic make-up, but also

reflects her dietary history. From societal, community
and individual standpoints, adolescents and adults
born with LBW generaly have less strength and
lower lean body mass resulting in decreased work
capacity and lost productivity, which may cost
nations billions of dollars.**

When growth restriction in utero occurs early in
pregnancy, infants exhibit symmetrical (or
proportional) growth with length, weight, head and
abdominal circumference all below the 10" percentile
reference for a given gestational age (stunting). When
growth restriction in utero occurs late in pregnancy,
the infant exhibits asymmetrical (or disproportionate)
growth with a normal length and head circumference,
but low weight due mainly to a lower proportion of
visceral and fat tissue (wasting).”** Neonatal mortality
rates are reported to be higher among asymmetrical
IUGR infants, but if they survive, they have a better
prognoses for long-term growth and development
than that for symmetrical IUGR infants. IUGR infants
catch-up partialy in growth relative to their
appropriate birthweight counterparts during their first
one or two years of life. Thereafter, IUGR children
maintain their place in the distribution and neither
catch-up nor fall further behind. They remain about 5
cm shorter and 5 kg lighter as adults. Premature
infants (who are usually asymmetric LBW), who
survive their first year, have a much better prognosis
in terms of future growth than IUGR infants. Despite
their earlier disadvantage, preterm children gradually
catch-up with their appropriate birthweight, term
counterparts. Premature infants and IUGR infants
should be studied as separate groups because they
show different patterns of growth, morbidity and
mortality. From a programmatic viewpoint these
differences have enormous implications for
intervention strategies and limitations of the approach
of nutritional recovery of IUGR infants in early
Ch| Idhood.10,25,30.32-36

Neurological dysfunction is often associated with
atention deficit disorders, hyperactivity, clumsiness,
and poor school performance. Neurologic
dysfunction, when present, seems to affect IUGR
boys more than girls, and children of lower
socioeconomic circumstances. If IUGR infants are
symmetrical and head growth is affected, there seems
to be more of an impact on neurological function and
it is not clear whether interventions directed toward
these infants will improve their outcome. For
asymmetric IUGR infants, preventing asphyxia
should reduce the prevalence of maor and minor
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handicaps, especially cerebra palsy and menta
impairment frequently seen in these infants.®=
IUGR is a much larger public health problem in
developing countries than in industrialized
countries and the outcomes are more likely to be
aggravated by obstetric complications and
perinatal problems, and later by poor health and
nutrition as well as psycho-socia deprivation.*

In developing countries children are exposed to
poor nutrition, high levels of infections, and other
conditions of poverty, thus, their long term
development is dependent to a large extent on the
quality of their environment. It is difficult to
isolate the effects of IUGR from these factors in
relation to cognitive development. Cognitive
deficits appear to change over time. For instance,
when [UGR infants were examined, no
differences were found during the first year of
life, but differences emerged during two and three
years of age; and then differences disappeared at
four to five years. Deficits have been found in
children with very low birthweights, the smallest
size, or with early IUGR (growth restriction prior
to 26 weeks gestation). Since LBW occurs more
often in deprived environments, it can serve as a
marker for the associated poor outcomes
throughout life. A length deficit at an early age
(stunting) would be the best predictor of motor
and mental development deficits.* 4

Long-term Consequences of LBW: The
Foetal Origins of Disease Hypothesis

reduced growth, altered body proportions, and a
number of metabolic and cardiovascular changes. It
has been suggested that these changes are adaptations
for foetal survival in an inadequate nutritional
environment, and that these changes persist post-
natally, contributing to adult chronic disease when
nutrients are plentiful .*

The foetal origins of disease hypothesis, aso known
as the Barker hypothesis, was generated by David JP
Barker and colleagues of the MRC Environmental
Epidemiology Unit of the University of Southampton.
Barker's group was puzzled that CHD was the most
common cause of death among certain men who
otherwise had low risk characterigtics, i.e., they were
dim, non-smokers, and had low blood cholesterol.
This suggested that the etiology of CHD needed
further exploration. The group speculated that foetal
undernutrition during the first trimester may result in
a proportionately small (symmetrical or stunted)
infant prone to haemorrhagic stroke. Foetal
undernutrition during the latter stages of pregnancy
may result in a disproportionate (asymmetrical or
thin) infant prone to CHD and an increased risk of
insulin resistance, or a short infant prone to CHD and
thrombotic stroke.*

The foetal origins hypothesis originated in the 1980's
when Dr. Barker replicated a study from Norway
which demonstrated a strong correlation between
infant mortality rates (IMR) at the beginning of the
century with current death rates from CHD. The
author of the Norwegian study suggested that because
infant mortality is a sensitive indicator of the quality
of the immediate post-natal environment, perhaps
growing up in poverty causes “some sort of

The foetal origins of disease hypothesis
states that foetal undernutrition at
critical periods of development in utero
and during infancy leads to permanent
changes in body structure and
metabolism. These changes result in
increased adult susceptibility to
coronary heart disease (CHD) and non-
insulin dependent diabetes mellitus
(NIDDM). There is also growing

. Reduced growth ; i
evidence that those adults born with Ei\cljirey Disproportion cortoosteracs
LBW suffer an increased risk of high | o) \ /

blood pressure, obstructive lung disease,
high blood cholesterol and renal
damage. Thus, a poorly growing foetus
is an undernourished foetus prone to

‘Brain sparing’
Altered blood flow
Blood vessels

Source; Fall (1999) Personal communication.

LBW and adult disease
‘Foetal Programming’ Hypothesis

Figure 5.
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deficit” which results in a “lifelong
vulnerability” to aspects of an
affluent adult lifestyle such as a
high fat diet.* Dr. Barker found a
similar correlation between IMR
and death from CHD in England
and Wales but suggested, however,
that since CHD was more closely
correlated with neonatal mortality

- H h i [ [
than with post-neonatal mortality, gﬁgiﬁ'yt v det Low birthweight
CHD may find some of its roots in Smoking
IUGR as reflected by LBW.® The | giress

historical evolution of the
Southampton group’s research
included a move from geographical

Source: Whincup (1997) Diab 40:319.

LBW and adult disease
‘confounding’ explanation

Figure 6.

Poor socio-economic status

e N

CHD

associations, to associations related

to individuals, then to biological
risk factors. Birth records from
Hertfordshire, UK, were first used
to study mortality in relation to
birthweight. The study showed that
the highest death rates were in men
and women who had the lowest
birthweights, and death rates fell as
birthweight increased. This pattern
was specific for CHD and chronic
obstructive lung disease.* A similar
pattern was found for biological
risk factors (hypertension and
impaired glucose tolerance (IGT)
and diabetes) for CHD in men: the
highest rates were in men who had
been small infants. More than 20%
of men whose birthweights were
lower than 2500 g had abnormal
glucose tolerance, compared with

Figure 7. LBW and adult disease ‘genetic’ explanation

Small thin

Direct effect babies

8

Impaired insulin-
mediated growth

Poor intrauterine

Gene influencing
insulin resistance

nutrition

A
Programming - .
in utero \, Insulin %ect effect

INTRAUTERINE ENVIRONMENT

Source: Hattersley (1999) Lancet 353:1789.

resistance

Susceptibility
to NIDDM and
heart disease

under 10% of those weighing more

than 4000 g at birth.” These study results have
now been replicated by several groupsin many
different countries including the USA,
Sweden, Finland, India and China.*#3

The Barker research group also proposed a
foetal programming hypothesis in which there
is a “brain-sparing” reflex that, in an
undernourished foetus, diverts or conserves the
blood flow to the head, while simultaneously
reducing the blood flow to the liver, pancreas
and kidneys. This results in a reduced
secretion of growth hormones, insulin and
other endocrine changes which leads to CHD
and NIDDM in adulthood (Figure 5). The
Barker theory remains hypothetical since no
causal relationships have yet been established,

only associations. Two other explanations for the
association between LBW and adult disease include
the *confounding’ explanation (Figure 6) and a genetic
explanation (Figure 7). The ‘ confounding explanation’
suggests that LBW is a marker for poor socioeconomic
status: poor people have smaller infants who are more
likely to smoke, be exposed to stress, grow up with
inadequate nutrition and become obese — al factors
which cause CHD.* The genetic explanation, on the
other hand, suggeststhat if an individual has a gene for
insulin resistance, this would lead to LBW, and the
same genetic pre-disposition would lead to an
increased risk of adult diabetes and CHD.*

Lack of information on possible confounding lifestyle
and environmental factors, limitation of the initial
Barker studies to two populations in the UK, the
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Figure 8. Coronary heart disease probability of death ages 15-60 years

Percent

W Women
@ Men

Source: Murray & Lopez (1994) Bull WHO 72:447.

* estimated numbers of deaths in thousands (1990 - sexes combined)

retrospective nature of the observations, and
differences in study methodologies all
underscore the need to establish a core
research protocol to investigate a longitudinal
relationship between LBW due to poor foetal
growth and disease in later life.*® The foetal
origins theory appears to be of greatest
relevance to developing countries where
mean birthweights remain low and rates of
LBW are high. Many of these countries are
experiencing a nutrition transition which
includes changes in dietary intake, physical
activity and body composition. The nutrition
transition refers to a shift to diets high in total
fat, sugar, and refined grains; it includes a
more sedentary lifestyle; and increased use of
tobacco products. Simultaneously an
epidemiological transition is occurring in
these countries. This is evident by a shift
away from the high prevalence of infectious
disease and undernutrition as causes of
mortality to a high prevalence of chronic and
degenerative disecases — conditions made
worse by the nutrition transition. This raises
urgent concerns regarding prevention of the
aready burdensome and growing ‘epidemic’
of CHD in these countries (Figure 8) because
LBW, especidly in association with
increased body fat, either as an adult or as a
child, leads to insulin resistance, and an
increased risk of CHD. Regardless of the
controversy over the foetal origins theory, the
fact remains that “the effects of
manourishment a different stages of
gestation are poorly understood’.” “The
foetal origins theory leaves the scientific

community with unanswered questions, although
waiting for these and other answers should not
delay the programme implementation of those
interventions that have already been shown to be,
or are likely to be, efficacious against low
birthweight.” % Therole of adequate pre-pregnancy
weight has been established as a determinant of
LBW in developing countries, so improvement in
nutrition of young girls and women is very
probably one important step toward the prevention
of LBW and its accompanying disease burden.

[11. Interventionsto Reduce L ow
Birthweight: Global Experiences

History

Early textbooks made only tangential reference to
LBW as a problem®*and it is only in the last
decade that a body of literature has emerged which
better elucidates the problem.

Prepregnancy weight and pregnancy weight gain
are independent and completely additive (and
substractive) in their effect on birthweight,
together accounting for a difference of up to
1000 g in birthweight.® (Krasovec and Anderson
1991, p53)

In 1996 the International Dietary Energy
Consultative Group (IDECG) held a workshop on
the causes and consequences of being born with
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LBW in socioeconomically deprived
populations.® Most of the trials under
consideration a the IDECG workshop were
randomized control trials (RCT) carried out in
industrialized countries and/or in non-
nutritionally stressed populations. Participants at
the symposium in Bangladesh acknowledged the
limitations of RCTs and recommended that
findings from observational studies not be
discounted when determining programme
effectiveness.

The first meeting of the ACC/SCN Working
Group on the Prevention of Foetal and Infant
Malnutrition (formerly the Working Group on the
Lifecycle Consequences of Foetal and Infant
Malnutrition) held in Geneva in April 1999
suggested that the perceived requirement for
numerous RCTs may be a barier to the
development of LBW prevention programmes.
The Working Group identified a need to
document best practices for LBW treatment and
prevention, suggest ways of improving
programme design, and develop inter-agency
proposals for LBW prevention programmes.*

Given the historical aspects of the science of
LBW reduction programmes, little has been
implemented to date which trandates existing
information and recommendations into effective
programmes to improve maternal nutrition and
prevent LBW. The importance for programmes to
be able to improve and advance through a
“plausibility” approach for measuring programme
performance and impact needs to be urgently
considered.®® While RCTs ae essentia to
advance scientific knowledge, programme
interventions need additional mechanisms
because reducing LBW will require packages of
interventions. These packages cannot be
evaluated by RCTs because it would be almost
impossible to isolate the effects of each element
of the package. It is of crucial importance to
implement these intervention packages for LBW
prevention, particularly for safe motherhood
programmes and for Integrated Management of
Childhood IlIness (IMCI) programmes.

Some health and development administrators
say it is too expensive to implement programmes
to reduce LBW — expensive compared to what?
This argument does not make ethical or

economic sense. The cost of attrition and repetition
rates in schools, in childhood illness, and in
maternal mortality would far exceed the cost of any
interventions we might implement....The cost to an
individual family of losing a mother or a child is
simply not measurable. (Shrimpton 1999)

Examples of LBW Prevention Programmes

This section describes a mix of government
progranmes, small scale interventions and
operational research trials which claim to have
successfully reduced or prevented LBW. Information
for several of these programmes has not been peer-
reviewed and was supplied by official progress
reports or the programmes’ annual reports to donors.

Women, Infants and Children (WIC)
Supplemental Food Program — USA

WIC is a nutritiona supplementation programme
which is part of a comprehensive strategy to reduce
the incidence of LBW among high risk women in the
USA. It is felt that this type of programme must be
linked closely to antenatal services. Studies have
suggested the WIC programme was responsible for a
20-30% reduction in LBW incidence during 1992
among women who had received WIC services
compared with smilar women who did not receive
prenatal WIC services®® An evaluation of the
programme indicated that WIC had a significant
positive effect on duration of pregnancy, birthweight,
head growth and foetal mortality.*® Savings from a
reduction in estimated Medicaid expenditures in the
first year postpartum more than offset the costs of the
antenatal programme.®® In 1988 the programme
reached 80% of digible pregnant women (almost a
half million).® The programme provides:

a vouchers to purchase nutritious foods
(approximately 1000 kcal/day and 50 g of protein
in the form of milk, eggs, cheese, juice, cereds
and pulses)

a growth monitoring and hemoglobin level

a nutrition education

a referralsto antenatal and other socia services.

10
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Higgins Nutrition Intervention Programme:
Montreal Diet Dispensary — Quebec, Canada

The outcome of pregnancy was evaluated in
1544 women of low socioeconomic status
between 1963 and 1970. Dietary needs for energy
and protein were calculated for each woman
based on BMI with adjustments for protein
deficiency (as determined by a comparison of
usua intake as quantified by a diet history),
underweight and other conditions. The study
found a direct relation between weight gain and
birthweight which in turn were related to the
length of time the women had received Diet
Dispensary services.®™ The incidence of LBW in
this high risk group was brought down to the
Canadian national rate and lower than the rate for
the province of Quebec. Features of the
programme included:

a food supplements of milk, eggs and oranges

a counselling on food selection for al clients

a vidts to clients in their homes at least once
during their pregnancy

a emotiona support for the mothers as well as
amaternity outfit and an infant layette.

Narangwal Nutrition Study — Punjab, India

The Narangwal Nutrition Study is best described
as operational research carried out in ten villages
of the Punjab in India during the period 1968 to
1973. Villages were selected as clusters and
provided one of the following patterns of
services. (1) nutrition care (anthropometric
surveillance, food supplements and nutrition
education); (2) medical care (immunization,
health education, morbidity surveillance, early
diagnosis and treatment of infections and other
childnhood illnesses); (3) a combination of
nutrition care and medical care; and (4) control
(no services other than minimal symptomatic
treatment and emergency care). Perinatal
mortality was reduced almost 40% in the nutrition
care and combined nutrition/medical care groups,
most likely a reflection of improved foeta
growth. It was concluded that: “Prenatal nutrition
care to pregnant women was the most cost-
effective in preventing perinatal deaths.””?” The
study provided:

a growth monitoring for infants and pregnant
women

a special emphasis on prolonged breastfeeding

a twice-daily food supplementation for al, but
especially for those children with
undernutrition or inadequate growth,
consisting of a caorie-enriched milk in the
morning, and a porridge-like gruel of
crushed wheat, raw sugar, oil and milk
powder in the afternoon (standard servings
provided approximately 400 kcal and 11 g of
protein, and children were fed ad libitum)

a prenatal nutrition care in the form of iron
folate tablets for all mothers

a afood supplement for underweight mothers

a immunizations and/or medica care as
required.

Child in Need Ingtitute (CINI) — Calcutta,
West Bengal, India

The Child In Need Institute began as a small
clinic in 1974 in Thakurpukur, on the southern
outskirts of Calcutta City. At that time, the clinic
served the needs of mothers and their children
suffering from moderate to severe undernutrition
and diarrhoea. The programme directors were
convinced that simple, low cost interventions
(immunization, treating minor illnesses, and
improving the capacity of mothers to take better
care of their children) held promise of providing
a better future for these children.
Acknowledging that repeated bouts of
preventable diseases left these children stunted
in mind and body, and in many cases with
permanent damage to their physica and mental
potentia, the intervention has moved from a
more simplistic medica model to a primary
health care approach. Since LBW is associated
primarily with young maternal age, repeated
pregnancies in quick succession, poor access to
antenatal care, and a heavy workload during the
third trimester, CINI has adopted a holistic
lifecycle approach to maternal and child health.
This approach includes organizing women's
groups and providing support to poverty stricken
families to improve their income and functional
literacy. CINI now promotes sustainable health
and nutrition development in 70 villages
reaching a total of at least one million people.”
The internal reporting systems of the project
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suggest that in CINI villages, LBW has been
reduced by one-third, more women have been
identified early in their pregnancy and have been
registered at the clinic, and attended deliveries
have increased. The proportion of pregnant
women eating extra food, and the proportion of
pregnant women resting during the last trimester
of pregnancy have both reportedly been
increased.”™”™ The CINI programme has three
components:

a case management which increases the
coverage of antenatal care and helps prevent
repeated pregnancies in quick succession

a behaviour change communication strategies
which aim to increase awareness and improve
interpersonal communication

a ‘linkage’ which aims to strengthen existing
health care facilities and improve linkages
within the community.”

Bangladesh Integrated Nutrition Programme
(BINP)

The Bangladesh Integrated Nutrition Project, with
support from the Government of Bangladesh, the
World Bank, UNICEF, and several other
organizations, was implemented in 1995. The
largest component of this project, the
Community-Based Nutrition Component
(CBNC), has become one of the most promising
large scale community-based projects

the same age group declined from 12% to 2%, and
severe underweight declined from 30% to 18%.
During the same period, BINP has made a substantial
improvement (2.3 percentage point reduction) in the
prevalence of low BMI (<18.5 kg/m?) among women
of childbearing age (15-49 years). Although BINP
indicated improvements in knowledge of some health
and nutrition-related behaviours between the project
thanas and control thanas (Table 1), there has been
relatively little effect on the practice of exclusive
breastfeeding, or on the nutritional status of pregnant
and lactating women. Success in the Information,
Education and Communication (IEC) component,
which is fundamental to the success of BINP, has
remained awesk link in the project as awhole.”s”

The Government of Bangladesh is now extending the
BINP into a National Nutrition Program (NNP), to
give effect to the principles of the National Food and
Nutrition Policy and the strategies articulated in their
National Plan of Action for Nutrition (2000-2010).
Nationwide implementation will require long-term
commitment, a programmatic approach, and effective
management of the large number of partners.
Sustainable success at the national level will require
substantial capacity building and coordination with
other health and community development services.

In addition to deivering BINP's successful
community-based nutritional services for children,
NNP plans to develop, test and implement effective
strategies to improve adolescent girls and women’'s

in the world aimed at reducing
childhood and maternal undernutrition.
This comprehensive project now

Table 1. Differences between women in project and control
thanasregarding health and nutrition related behaviours

targets over one million households in Behaviour Project Control
23 project areas called thanas. It is too (%) (%)
early to measure the project’s impact | |jtjated breastfeeding 60 31
on its objective of reducing thel jmmediately after birth
incidfen((:je of '—?W by Z‘;‘/‘f? hofwe"gél Fed colostrum to newborns 94 76
the findings of a study perform - ,
under the ICDDR,B BINP-Operations Srteeg?]dacrj]lé;onal food during 56 22
Research Project indicate thatl v: e hedth worker for 94 75
improvement in birthweight is .
: antenatal advice
achieved, but only when Received tetanus toxoid 84 69
supplementation is initiated early inj . o
. immunization (women 14-
pregnancy and continued for at least
. 189 49 years)
120-150 days up to ddivery.”™ The Use of sanitary latrines 19 09

report found that during the project’s

two and a half years of field
implementation, severe stunting in
children 6-23 months of age declined
from 36% to 21%; severe wasting in

Source: BINP Mid-term Evaluation (1999) INFS; Dhaka University.
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nutritional status. National nutrition institutions
will be strengthened to facilitate and support
programme design and implementation.
Additiona links to food security programmes,
such as the government’'s Vulnerable Group
Development Programme, will be provided to
poor beneficiaries. Eventualy the NNP will
develop a model by which the Government’'s
primary hedth care system can incorporate
focused nutrition activities which will lay the
foundation for sustainable, long-term solutions to
micronutrient undernutrition problems.*

The new National Nutrition Program (NNP) will
consist of a large array of community based
services with the aim of reducing LBW as one of
its key mandates. The programme will provide:

a energy supplements of 600 kcal/day plus
micronutrients

a “packages’ of nutrition education messages
to be deivered to mothers throughout
pregnancy

a utilization of a “nutritional negotiation”
process whereby women participate in
decisions about their health

a programmes on immunization, birth spacing
and postpartum contraception.

Integrating Food and Nutrition into

Development - Thailand

Thailand’s achievements in hedlth and social
development since its First Nationa Economic
development plan (1961) and those of its National
Food and Nutrition Plans (NFNP) have received
worldwide acclaim. During the 1980s the nation
experienced dramatic reductions in their number
of underweight children, including the virtua
elimination of severe underweight. The impact of
programmes carried out under the Second NFNP
were impressive. By the end of the programme in
1986, only 3-5% of children under five were
moderately or severely underweight and only 18-
20% were mildly underweight. In 1991 the
incidence of LBW was 9.0% for the entire
country.” The northern area of Thailand has the
highest rate of LBW, possibly because it is an
iodine deficient area and smoking among women

is common. The Third NFNP (1987-91) utilized a
more halistic “basic minimum needs’ approach
which included a national campaign to enhance the
quality of life. Nutrition plans included:

a a nutrition education campaign amed at
producing behavioural changes at the household
level

a development of more sensitive indicators for
nutrition surveillance and growth monitoring

a integrating nutrition into rura community
development plans and involving social scientists

a specific programs to control micronutrient
deficiencies.

Nutrition and Health Transition - Costa Rica

Within the decade of the 1970s, Costa Rica
demonstrated a remarkable improvement in its health
and nutrition sStatistics, readlized in part by the
commitment of its government to devote its resources
to health and education by abolishing its armed
forces. Infant mortality rates dropped from 68 per
1000 in 1970 to 19 per 1000 in 1979; and by 1990 the
rate was 13 per 1000.” The incidence of LBW at
termin Costa Ricais considered to be about 3%.° By
1990, 550 Integrated Centers for Child Health Care
(CINAI) had active nutrition programmes supported
by CARE, UNICEF, and the Government of Costa
Rica's Ministries of Hedth, Education and
Agriculture.® The programme provided:

a warm meals targeted at low-income pregnant and
breastfeeding women and preschool children who
are able to come to CINAI

a whole powdered milk distribution to the children
and pregnant and nursing mothers who are unable
to come to CINAI

a food rations and nutrition education targeted to
families showing nutritional vulnerability

a a holistic approach: providing vaccinations,
family planning, environmental sanitation,
pregnancy monitoring, growth and development
monitoring in children as well as health education

a theexpansion of school cafeterias

a thefortification of salt with iodine and fluoride;
and sugar with vitamin A.

13



NUTRITION POLICY PAPER. # 1%

Dietary Supplements During Pregnancy

This section describes dietary supplementation
trials which have successfully reduced or
prevented LBW. Supplementation is associated
with increases in maternal weight gain and mean
birthweight, and a decrease in the number of
IUGR infants® In the past, the overal
methodological quality of many supplementation
trials has been variable, and the degree of
compliance and substitution of the normal diet
may aso have been quite variable across severa
of the trials.® The potential public health benefit
of reducing LBW and neonatal mortality through
high energy dietary supplementation during
pregnancy however, is great; and definitive RCTs
must how be replicated elsewhere.

Institute of Nutrition of Central America and
Panama (INCAP) Supplement Studies -
Guatemala

A food supplementation programme, as well as
preventive and curative outpatient care services,
was provided to the inhabitants of four villagesin
Guatemala from 1969 to 1977.82% This was one of
the most comprehensive studies on the
relationship of materna nutrition to the outcome
of pregnancy ever undertaken. Individuals in two
of the villages received an energy and protein
supplement called Atole while inhabitants of the
other two Vvillages received an energy-only
beverage called Fresco. Both supplements had
similar amounts of vitamins and minerals. Since
there was a range of supplement intakes
throughout the course of pregnancy, investigators
divided the women into a low supplement group
(those who consumed less than 20,000 additional
kcal) and a high supplement group (those who
consumed more than 20,000 additional kcal).
Data were reported on 405 infants born in four
villages and demonstrated that:

a Birthweight increased by 50 g for each
10,000 kcal ingested by the mother during
pregnancy.

a The rate of LBW was reduced by
approximately 50% when mothers consumed
3 20,000 supplemented kcals throughout
pregnancy versus those mothers who
consumed < 20,000 supplemented kcals

throughout pregnancy.

a Placenta weight was approximately 11% less for
the group with the low supplementation.

a There were no significant differences based on
the type of supplement, i.e., the inclusion of
protein did not seem to confer any additiona
benefits. This led investigators to conclude that in
a population experiencing chronic but moderate
undernutrition, the limiting factor in the diet is
energy, not protein.

a Subsequent supplementation of 169 mothers
enrolled during two consecutive pregnancies and
the intervening lactation period resulted in an
average increased birthweight of 301 g in the
high supplemented group (approximately an extra
180 kcal/day during pregnancy and 245 kcal /day
during lactation).

Milk-based Food Supplements - Chile

A study was conducted among low-income pregnant
women who attended antenatal clinics in the
southeast area of Santiago, Chile during 1983-84. The
women in the study were over 18 years of age,
nonsmokers, non-consumers of alcohol, and were
underweight. (Initial  weight-for-height at first
prenatal visit was below that recommended for
women who weigh < 95% of the reference at 12
weeks gestation). These women were given either a
supplement of powdered milk or a milk-based
fortified product.® These take-home products were
distributed during regular monthly clinic visits. In
addition to the monthly clinic appointments, all
women were visited three times at their homes by
trained nutritionists to assess food intake and
supplement consumption. Women in the powdered
milk group consumed an additional 174 kcal and 9.7
g of protein daily; women in the fortified group
consumed an additional 173 kcal, 5.3 g of protein and
1.7 mg of bioavailable iron. The results of the study
indicated that:

a Mean birthweights were significantly higher in
the fortified group than the powdered milk group
(3178 g vs 3105 g).

a The percentage of IUGR infants was significantly
reduced in the fortified group as was the
percentage of infants with birthweights <3001 g.

a Women in the fortified group had significantly
greater weight gains during pregnancy.
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a Although both groups had similar energy and
protein levels, the additional micronutrient
levels in the fortified group had a beneficial
effect for both mother and infant.

Indonesia Supplementation Trial — East Java

In a rural community of East Java the effect of
energy supplementation on birthweight was
assessed. It was found that young women with a
short birth interval and a prepregnancy weight of
less than 41 kg or a weight of less than 45 kg in
the second half of pregnancy were likely to
deliver a LBW infant.* Food supplements were
given to women during their last trimester of
pregnancy and the impact of these high (465 kcal)
and low (52 kcal) energy supplements was
examined in relation to the birthweight of the
infants. Supplementation at either level was
associated with an increase in birthweight of 100
g and a reduction in LBW from 12.2% to 9.5%.%
Results suggested:

a an increase in average birthweight of about
50 g per 10,000 additional kcal

a the minimum prepregnancy weight associated
with a decreased the risk of LBW was 41 kg

a targeting supplementation to the lean seasons
or to women with low prepregnancy weight
may be the most cost-effective strategy for
preventing LBW.

The Gambia

Evidence now exists to suggest that infant
outcomes can be improved by improving
maternal nutritional status. The most recent five
year RCT tria from the Gambia has reported that
a high energy, antenatal dietary supplement can
increase maternal weight gain, reduce LBW by
35%, and significantly reduce stillbirth and
neonatal deaths by 55% and 40% respectively
(Figures 9 and 10). Overdl there was a 49%
reduction in perinatal deaths and 40% reduction
in early neonatal deaths but no effect on post-
neonatal mortality.?”® This study confirms the
positive results of the first Gambian study, which
was an unmatched case-control study.®® The

Figure 9. The effect of a high energy food supplement
on proportion of LBW - the Gambia
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Figure 10. The effect of a high energy food supplement
on stillbirths and perinatal mortality
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Figure 11. The effect of a high energy food supplement
on birthweight in the Gambia - Keneba and West Kiang
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results of both trials show that supplementation
increased weight gain during pregnancy and
significantly increased birthweight during the
nutritionally debilitating hungry season — from
June to October — by 201 g (Figure 11). Head
circumference was only increased by about 3
mm with no evidence of increased
complications during birth. These findings are
reinforced by other retrospective trials and
observational studies from the past 13 years in
the Gambia.®

The food supplement consumed by the Gambian
mothers for approximately 20 weeks during
gestation was two high energy biscuits made
from roasted groundnuits, rice flour, sugar, dried
skim milk and groundnut oil. The supplement
provided about 900 kcals, 22 g protein, 56 g fat,
47 mg calcium, and 1.8 mg iron per day. The
biscuits were prepared with local ingredients by
the community and were regularly distributed by
the birth attendants who delivered health
education messages while mothers consumed
the supplement. This emphasizes the feasibility
of community participation when incorporating
a supplementary feeding programme into the
healthcare system. All of the women in this
study aso received antenatal care and
counsdlling, an iron and folate supplement, a
tetanus toxoid injection if necessary, and
malarial prophylaxis during the wet/rainy/
hungry season.

Follow-up in the Gambia is now taking place to
determine the health and nutritional status of ten
year olds from the study-site villages in order to
better understand the complexities of the timing
of supplements as well as measuring deficits
that may have occurred in utero. It has already
been demonstrated that infants born during
January through June of the Gambian harvest
season have much higher survival rates in young
adulthood compared to those born during July
through November of the hungry or wet
season — members of the latter group frequently
die of infectious diseases, suggesting that LBW
may impact upon adult immunity.® This
somewhat links with the ‘foetal origins of
disease’ hypothesis, i.e., that foetal
programming may lead to sustained impairment
of the immune system of LBW infants as they
become children and adults.** Early organ

growth and development deficits in utero may be
“more serious and long-lasting than those caused by
later undernutrition”.®

The ability of dietary supplementation to reverse
foetal growth retardation in the hungry season when
provided for an average of only 82 days in the second
half of pregnancy is consistent with findings from the
Dutch “hunger winter” of 1944-5,93 and illustrates
that foetal growth is most sensitive to nutritional
deprivation in the last trimester of pregnancy. Models
used to analyze the effect of the Dutch hunger winter
suggest that under famine conditions there may be a
shift in the role of the placenta in the passage of
energy and nutrients from mother to foetus, to the
advantage of the mother.* Studies from East Java,
Pakistan, Guatemala, Egypt, Mexico and Kenya have
reported that women with BMI <18 kg/m? gained
more weight and fat during pregnancy and lost more
weight and fat during lactation; while women who
were not chronicaly energy deficient and had BMI
>225 kg/m® lost weight during pregnancy.®?
Apparently, chronically energy deficient (CED)
mothers have been found to replenish their energy
stores at the expense of foetal growth but this process
is poorly understood.

Data from the world literature have been analyzed in
order to test whether low BMI is a useful indicator of
functional impairment of lactation performance.® No
detectable relationship between maternal BMI and
the volume of milk produced by mothers has been
found, even when BMI is <18.5 kg/m?. Remarkably,
this work showed that very high milk volumes were
produced by very thin mothers®* |t is accepted that
the composition of breastmilk is relatively unaffected
by general undernutrition of the type that would be
indicated by a low BMI with the possible exception
of milk fat levels and hence the energy content.®
Lactation performance must become compromised
when undernutrition is sufficiently severe and
probably occurs only in famine or near famine
conditions. Human lactation performance is
extremely robust; BMI does not provide a useful
indicator of function at the levels studied to date.®

Another factor which requires further investigation is
the effect of supplementation trials on the inter-
relation between maternal and infant outcomes over
one or more reproductive cycles. A study of the
Guatemalan experimenta trial of 1969-1977 found
that generally, the birthweight of the second infant
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was an average of 118 g less than that of the first
newborn in the undernourished group of mothers,
and 114 g and 140 g higher in the marginally
nourished and well nourished groups
respectively. It was concluded that energy
supplements improved maternal weight in the
undernourished group over one reproductive
cycle, but could not prevent impaired foetal
growth unless an extra 117 kcals per day were
ingested by the mother during pregnancy. The
study emphasized that long-term supplementation
with adequate amounts of energy is required in
order to result in positive pregnancy outcomes for
mothers and infants.”"*®

The 1999 meta-analysis by the Cochrane Review
included a special note about the high energy
supplement provided in the Gambian trial, which
gave considerably larger effects regarding
improved foetal growth and important statistically
significant reductions in stillbirths and neonatal
deaths than the other fourteen RCTs of balanced
protein/energy supplements which were analyzed.
The main conclusions of the meta-analysis were
that balanced protein/energy supplementation
(where protein accounts for < 25% of the total
energy content) results in modest increases in
maternal weight gain and foetal growth. The
report also noted that neither balanced,
isoenergetic protein supplementation nor high-
protein supplementation appeared beneficial to
either mother or infant and could evenimpair
foetal growth.® Given the success of the Gambian
trial’s high energy supplement in reducing LBW
and neonatal mortality, other trials of this sort are
urgently needed.

The Role of Micronutrientsin Improving
Birthweight

Micronutrients can affect birthweight directly
and/or indirectly by their interactions with each
other, i.e.,, micronutrient supplementation may
cause an increase in maternal appetite, which
may lead to increased food intake and/or reduced
morbidity. Deficiency in one or more
micronutrients is due to inadequate food intake,
poor dietary quality, poor bioavailability (where
micronutrients are either not readily released
from foods or are not absorbed efficiently), or a
combination of these factors. Thus, quite oftenin

developing countries where LBW is prevaent,
multiple micronutrient deficiencies co-exist and are
likely to be of great public health concern. Over 100
studies have examined the role of micronutrients
during pregnancy. Many of the earlier
supplementation trials were conducted in
industrialized countries among women who were not
deficient and therefore less likely to benefit from the
interventions. Some nutrients, namely vitamin A,
calcium, iron and zinc, have been studied extensively,
but much less is known about others, such as vitamin
B complex. There is considerable variation in the
methodologies used in the studies, ranging from
cross-sectional and prospective studies to
randomized, double-blind, placebo-controlled trials.

Vitamin A

Whether vitamin A supplementation aone can
increase birthweight has not been clearly
demonstrated (Figure 12). In two studies conducted in
South India®* where the prevalence of LBW is
high, birthweights in the supplemented groups were
about 130 g higher than birthweights in the non-
supplemented groups. These differences were not
statistically significant, primarily due to the limited
sample size (< 50 subjects per group). Another trial
from England was conducted among South Asian
immigrants who had a higher risk of LBW than their
British counterparts, but no differences in birthweight
were detected.’ A randomized, double-blind tria that
was recently conducted among HIV-positive women
in Tanzania aso failed to detect any significant
differences in mean birthweight. The prevaence of
LBW was, however, dightly lower in the vitamin A
group at 14.5% compared to 17% in the placebo
group who received an iron-folate supplement.”® A
trial in Nepal showed that vitamin A supplementation
can reduce maternal mortality up to 40%, however,
results regarding birthweight have not yet been
published.'%

Folic Acid

Several prospective studies, mainly from
industrialized countries, have reported a positive
association between folate and birthweight. For
example, it was found that both low dietary intakes of
folate (£ 240 ny/day) and lower concentrations of
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Figure 12. The effect of vitamin A on birthweight: Experimental trials
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Figure 13. The effect of folic acid on birthweight: Experimental trials
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serum folate measured at 28 weeks of pregnancy
were associated with a two-fold increased risk of
preterm delivery and LBW even after controlling
for several maternal characteristics.'® Earlier
experimental  studies, however, were less
equivocal about the effects of folate on
birthweight (Figure 13). One study conducted in
India reported a 50% decrease in SGA infants and
increased birthweight using a design which
compared iron to iron-folate supplementation.*”’
Another trial in France used a similar
supplementation regimen, and gestation was
increased by an average of one week in the folate-
supplemented women, who gave birth to longer
and heavier infants'® In another randomized,
controlled trial conducted in Denmark, the infants
in the folic acid group were 13% heavier than
those in the control group.’® In contrast, three
studies that were conducted in Ireland and
Hungary showed no benefits of folic acid
supplements on foetal growth.*****? Although the
benefits of folic acid in reducing the risk for
neural tube defects is well established, the results
for birthweight are less clear and there is a need
for well-designed experimenta trials in settings
where folic acid deficiency and LBW are
common.

Iron

Materna anaemia diagnosed prior to mid-
pregnancy has been associated with an increased
risk of preterm delivery. Materna anaemia
detected during the later stages of pregnancy
often reflects the expected (and necessary)
expansion of maternal plasma volume and is
usualy not associated with increased risk of

preterm delivery. High hemoglobin concentration,
elevated hematocrit and increased levels of serum
ferritin late in pregnancy have been associated with
increased risk of preterm delivery. This risk may
reflect in part the failure to expand maternal plasma
volume adequately, thus diminishing appropriate
placental perfusion. Although controlled trials of iron
supplementation during pregnancy have consistently
demonstrated positive effects on maternal iron status
a delivery, they have not demonstrated reductionsin
risk of preterm delivery or LBW.*

Iron deficiency is the most widespread micronutrient
deficiency in the world, and its associated anaemia
has been linked with a three-fold increased risk of
LBW and a two-fold increased risk of preterm birth
in a prospective study of African-American women.**
To date however, there are very few well-designed
experimental trials examining the effect of iron on
birthweight (Figure 14). Conducting such
experimental trials are unethical, however, as they
would deny standard trestment to the control group.
Many countries provide routine iron or iron/folate
supplementation as part of their antenatal care
programmes. Two trials with iron supplementation
from Finland and Denmark failed to detect any
significant differences in mean birthweight and the
prevdlence of LBW, but these sudies had
methodology problems which included lack of
blinding, suitability of the control group, and small
sample size 51

Two triadls of iron supplementation conducted in
developing countries did result in higher birthweights
in the iron supplemented groups. In atria of pregnant
women in the Gambia, the mean birthweight of
inffants born to women who received daily
supplements containing 200 mg of ferrous sulfate and
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Figure 14. The effect of iron on birthweight: Experimental trials
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Figure 15. The effect of zinc on birthweight: Experimental trials
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500 nyg of folic acid during pregnancy was 56 g
greater than that of infants born to the controls
who received only folic acid. Although this
difference in birthweight was not statistically
significant, there were dtatigtically significant
reductions in the prevalence of anaemia and iron
deficiency among mothers. Further, there was
evidence of a positive dose-response relationship
between birthweight and the degree of iron
deficiency. For example, among women who
took at least 80 tablets (a three month supply), a
significant difference of nearly 100 g was
observed between the two groups™ A study,
which was possible due to the lack of routine
administration of iron or folic acid supplements to
pregnant women in a clinic in Niamey, Niger,
randomly allocated 197 women to receive either
100 mg iron per day or a placebo during the last
trimester of pregnancy. As expected, the iron
supplement  contributed significantly to
reductions in the prevalence of anaemia and
higher serum ferritin values in both mothers and
their infants. Another important result was that
mean length and heart rate, respiratory effect,
muscle tone, reflex irritability and colour (Apgar
score) were significantly higher in infants who
were born to mothers in the iron group compared
to those in the placebo group. Although mean
birthweight was 30 g higher in the iron
supplemented group these differences were not
statistically significant.**®

No adverse effects of iron supplementation on
pregnancy outcome have been demonstrated to
date. Pregnant women living in malarial endemic
areas of developing countries and having the
haemoglobin genotype AS, however, may not
benefit from iron supplementation as this has

been associated with reduced birthweight.*®
Questions about the efficacy of iron supplementation
during pregnancy for reducing adverse outcomes such
as preterm delivery and side effects from iron
supplementation, including the potential for oxidation
of lipids and DNA™ require further research.* It is
ethically unjustifiable to conduct more randomized,
double-blind, placebo controlled experimental trials
in light of the WHO/UNICEF international
recommendations for routine iron/folate
supplementation during pregnancy. Well designed
prospective studies in developing country settings,
however, with data on pregnancy outcomes as well as
biochemical indicators, supplement use, and dietary
intakes during pregnancy will be useful in order to
examine the benefits of improved iron nutriture on
pregnancy outcomes.

Zinc

For children in developing countries, zinc deficiency
may be common and associated with immune
impairment and increased risk of serious infectious
diseases such as diarrhoea, pneumonia, and malaria.
RCTs have shown a therapeutic effect of zinc
supplementation on diarrhoea duration and severity,
and have a preventive effect on the incidence of
diarrhoea, ALRI and malaria™' In a recently
completed trial in Bangladesh, no effect was
observed on infant birthweight, LBW, or gestational
age when over 600 pregnant women were
supplemented with zinc or a placebo daily during the
second and third trimester. Although LBW rates were
unaffected, infants of the women who received
antenatal zinc had a reduced incidence of dysentery
and reduced severity of acute watery diarrhoed
illness during the first six months of life compared to
infants of mothers receiving the placebo.* Similar
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results were observed in a similar study of
antenatal zinc supplementation in Peru.**

Yet to be published results from Bangladesh of
zinc supplementation RCTs in two LBW cohorts
(antenatal supplementation only and postnatal
infant supplementation from 4-24 weeks of age)
have recently become available. Psychomotor
development assessed at 12 months of age
showed no benefit with zinc as compared to the
placebo in either of the trials. Unexpectedly,
performance scores on certain  measurements
were actually lower in the zinc groups of children
of both the antenatal and postnatal studies,
although the significance of these is not known.>”
It is possible that in this population of poor and
undernourished infants, zinc as a single
micronutrient supplementation has limitations
and/or any potential benefits of zinc or other
similar interventions are overwhelmed by
significant levels of undernutrition.

The physiological role of zinc during periods of
rapid growth and development emphasizes the
importance of zinc during foetal life and
gestation.’® Results of cross-sectional studies
have associated low dietary zinc intake or low
maternal plasma zinc with increased risks of
LBW and preterm delivery.’®**®® |Low plasma
zinc has also been reported to correlate with
pregnancy complications such as prolonged
labour, hypertension, postpartum hemorrhage,
spontaneous abortion, and congenital
malformation.'® Despite these associations, the
evidence from zinc supplementation trials in
pregnant women to improve pregnancy outcome
has been less convincing.

Results of experimental trials of the effects of
zinc on birthweight are summarized in Figure 15.
The 1993 study in India demonstrated significant
increases in birthweight and gestational age, a
reduced incidence of prematurity and of IUGR,
and a higher Apgar score in the group
supplemented with 45 mg of elemental zinc as
compared to the untrested group.’* However,
caution is warranted in interpreting these results
because of methodological limitations. Zinc
supplementation has also been associated with
reductions in the incidence of IUGR and in
delivery complications for pregnant women who
were at high risk of delivering SGA infants. The
inclusion criteria for this 1991 study were low
prepregnant weight, birth of a previous SGA
infant and smoking. Results showed a three to

four-fold reduction in the prevalence of IUGR (27%
controls, 7% treatment). Although the mean
birthweight was 170 g grester in the znc
supplemented group, these differences were not
statistically significant, probably due to the small
sample size.® Evidence of an interaction between
maternal weight and response to zinc supplements
was demonstrated in a trial among low income
pregnant adolescents in the USA. The prematurity
rates were reduced in the group of normal-weight
women who received zinc supplements, and
underweight mothers given zinc supplements had
longer gestational lengths than the control group.*?®

In 1995 atrial was carried out in a poor, urban area of
the USA and has provided evidence on the benefits of
providing zinc supplements during pregnancy.
Pregnant women with low serum levels of zinc were
randomly assighed one of two supplements options: a
multivitamin compound with 25 mg of zinc or a
multivitamin compound without zinc. The infants
born to the zinc-supplemented women were an
average of 126 g heavier and had larger head
circumference values (0.4 cm). The rate of
prematurity was also lower. Women with BMI less
than 26.0 kg/m? (BMI 3 25.0 kg/m? is considered
overweight) showed the greatest benefits.'® Another
trial in Denmark randomly assigned 1206 women
who were less than 20 weeks pregnant to receive
either 44 mg of zinc or a placebo. The outcome
measures studied were large for gestation age, SGA,
premature rupture of foetal membranes, preterm
labour, pre-eclampsia and bleeding in second or third
trimester. No differences concerning any of the
outcomes were observed in the two groups. These
women were from a healthy, middle class population
however, and may have had adeguate zinc through
their diets. These findings suggest that the benefits of
zinc supplementation may be limited to certain
subgroups with margina micronutrient status.**

Unfortunately, very few trials have been performed
in developing countries among populations at risk of
zinc deficiency. Investigators of two recent trias
from Peru and Bangladesh did not observe any effect
of materna zinc supplementation in infant
birthweight. In Peru, 1295 women between 10-24
weeks gestation received supplements containing 60
mg iron and 250 pg folate with or without 15 mg
zinc. Theinfants were followed to one year of age.**®®
In Bangladesh, 559 women were supplemented daily
with 30 mg elemental zinc or placebo from 12-16
weeks gestation until delivery. The infants were
followed to six months of age to assess growth,
morbidity and immune response.*”® The findings of
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these two trials were remarkably comparable and
showed that maternal zinc supplementation
during pregnancy did not result in improved
birthweights or gestational age even though it
increased maternal serum zinc and infants' cord
blood zinc.!*®'% Results from both studies
showed reduced morbidity from dysentery and
watery diarrhoeal diseases, skin infections and
febrile episodes in infants during the first six
months.*" 1% Thus, studies to date do provide
evidence that good antenatal nutrition and
micronutrient supplementation have the potential
to improve outcomes of LBW infantsif not LBW
itself.

A beneficial effect of zinc administered to SGA
infants was also observed in India. Preliminary
results of a recent RCT indicate that mortality
was significantly reduced by 67% in SGA infants
1-8 months old who were supplemented daily for
the first year of life with zinc only (Figure 16).**
Because of the public health impact of these
findings, large scale trias of this type need to be
replicated and results, if shown to be universal,
would have obvious major implications for the
management of LBW or SGA infants. Prevention
of LBW is important, but after-care interventions
must be simultaneously implemented.

lodine

The importance of iodine in preventing mental
impairment and cretinism is well established, but
the evidence linking it to other outcomes such as
LBW and prematurity is weaker, especially in the
case of mild iodine deficiency. In arecent review
of the published evidence, it was concluded that
“the administration of iodized oil before or during
pregnancy prevents endemic cretinism and brain
damage by correcting iodine deficiency and
thyroid function in pregnant women, foetuses,
neonates, infants and children”.* A study in Peru

Figure 16. Impact of zinc supplementation on
mortality in SGA children
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provided evidence that iodine deficient mothers had a

consistent tendency to deliver infants with lower
birthweights, lengths and cephalic circumferences
when compared to those mothers who were treated
antenatally with iodized oil.™ The most detailed
studies of iodized oil given during pregnancy have
been conducted in the Democratic Republic of the
Congo (DRC, formerly Zaire), Algeria and Malawi.
These are areas of severe iodine deficiency where
endemic goiter is complicated by endemic
cretinism.®* In the double-blind, randomized,
controlled trial in DRC, almost 1000 pregnant women
were recruited at their first antenatal clinic visit and
were assigned to receive either iodized oil or a
placebo. The intervention had a positive impact on
important neonatal outcomes such as birthweight,
infant mortality and psychomotor development.
Although the increase in mean birthweight was not
statistically significant for the overal group,
birthweight was significantly greater for the children
born to the subset of mothers who were iodine
deficient at the beginning of the study. Significant
improvements in infant mortality rates (167 versus
250/1000) were seen for the overal group, with
greater benefits for those who were severely iodine
deficient.™ A more recent study from Algeria
compared the benefits of oral administration of 0.5 ml
of Lipiodol a various stages, i.e, one-to-three
months prior to conception, during the first month of
pregnancy, and during the third month of pregnancy
within the context of an iodized oil prevention
programme. Untreated mothers served as controls.
This study demonstrated significant reductions in the
rates of prematurity, dillbirths and spontaneous
abortions in the treated groups. The mean birthweight
was similar in al the treated groups (3400 g), but was
significantly greater than the untreated controls (3200
0).* Findly, the placebo RCT in Maawi in which
0.5 ml of iodized oil was given during the last
trimester of pregnancy also demonstrated similar
benefits, however, these results are preliminary.**

Calcium

Calcium supplementation has been shown to reduce
the incidence of hypertension and prematurity, but its
role in reducing LBW is less clear. Most of the
studies to date have been conducted in industrialized
countries, with the exception of a recent tria of
calcium supplementation in India. The results of this
trial were significant. Infants born to first-time
mothers who received 2 g of calcium daily from 20
weeks of gestation were heavier by about 100 g at
birth (2731 + 278 g) compared to the placebo group
(2626 + 309 g).**
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Magnesium

Magnesium deficiency has been suggested as a
predisposing factor to preterm labour, premature
rupture of foetal membranes and IlUGR.* These
findings were confirmed in atrial of nearly 1000
women at risk for pregnancy-induced
hypertension: there were fewer premature births,
and a smaller proportion of SGA and IUGR
infants in the group who received 15 mmol
magnesium sulphate supplementation compared
to those who received a placebo.** Similarly in a
double blind study in a Swiss population, 568
women supplemented with 15 mmol of
magnesium aspartame hydrochloride from the
16th week of gestation had significantly fewer
maternal hospitalizations, a reduction in preterm
delivery and less frequent referral of the newborn
to the neonatal intensive care unit. There were no
significant differences, however, between the two
groups with respect to placenta weight,
birthweight, infant length and head
circumference. The authors concluded that for
women at risk of pregnancy-induced
hypertension, magnesium supplementation during
pregnancy has a significant influence on foeta
and maternal morbidity both before and after
delivery.*? The role of magnesium in reducing
LBW istill controversial, and there have been no
such studies in developing countries where the
problem of pregnancy-induced hypertension may
be greater.

Multiple Micronutrient Supplements

Although multi-vitamin mineral supplements are
prescribed and consumed regularly by women in
many industrialized countries, there are few
studies that have examined the benefits of these
supplements on birthweight. Relevant findings
from observational studies are summarized below
as well as two experimental studies on multiple
micronutrient supplements.

The prevalence of LBW was significantly lower
among Swedish women who regularly consumed
iron and/or a multivitamin-mineral supplement,
although confounding variables such as smoking
or prenatal care were not assessed in the study.'*
Another study in the USA found that antenatal
multivitamin-mineral supplement use during the
first and second trimester resulted in a two-fold
reduction in LBW, but was primarily due to
reductions in premature births rather than
reductions in IUGR among term infants.'*
Associations between dietary intakes of multiple

mineral and severa B vitamins and birthweight were
positive in a 1991 UK study, but no association was
found with this combination in a study among
African American women in the USA.* Dietary
intakes of riboflavin and niacin (vitamins B, and Bj)
were associated with an increase in birthweight in a
study in Ecuador;™ and in Mexico there were no
reported associations between birthweight and iron,
zinc and vitamin C supplements given to pregnant
women who were deficient in these micronutrients.**

In 1993 the Hungarian Family Planning Program
supplemented over 4000 women from pre-conception
until week 12 of their pregnancy with either a
multivitamin-mineral or a trace element supplement.
There were no differences in birthweights and mean
birthweights were over 3000 g. The birthweights of
both groups, however, were significantly higher by
approximately 100 g than the birthweights of the
general population. The LBW prevalence was nearly
twice as high in the genera population, and athough
there was a higher proportion of first-time mothers
and highly educated women in the trestment groups,
the role of multiple micronutrient supplementation
can not be ignored (Figure 17).*2

In another study of multiple micronutrients, HIV+
Tanzanian women were supplemented from 12-27
weeks of pregnancy until the time of delivery with
either a multivitamin-mineral (MVTM), a MVTM
without vitamin A, vitamin A, or a placebo. There
were significant differences of approximately 120 g
in the mean birthweights for mothers in both groups
who consumed the MVTM. The LBW prevaence
was approximately twice as high in the vitamin A and
placebo group (Figure 18). Overal the multivitamin
supplementation decreased the risk of LBW by 44%,
severe preterm birth (< 34 weeks gestation) by 39%,
and SGA by 43%.*

An ongoing RCT is examining the daily ingestion of
MVTM supplements compared to daily ingestion of
iron supplements in pregnant, rural Mexican women.
Preliminary results from thistrial are not yet available.*®

Figure 17. Prevalence of LBW with multiple micronutrient
supplementation - Hungary
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V. Nutritional Interventionsto
Reduce L ow Birthweight:
Critical Issues

Women’s Body Composition

Improvements in the growth of girls and in the
nutritional status of young women and mothers
may be essential elements to reducing LBW. The
Pune Maternal Nutritional Study in the
Maharashtra, India detailed the relationship
between the anthropometry of 2500 women living
in six rura villages (measured every three
months) and the anthropometry of the 633 full-
term infants born to these women over a three
year period. Mothers were short and underweight
(mean height 1.52 m; weight 42 kg; and BMI 18
kg/m? and their infants birthweight averaged
2648 9. When compared to measurements of
mothers and infants born at Southampton, the
Pune mothers and their infants were smaller in all
dimensions. The height and weight of mothers
from Pune were lower by almost two standard
deviations, as was birthweight and placental
weight. There was considerable variation,
however, in the degree of deficit seen in the
various components of the infants weight. Mid-
am and abdomina circumferences were
dramatically lower by amost three standard
deviations. In contrast, the skinfold thickness was
only dightly reduced, and therefore subcutaneous
fat was relatively spared. Head and length growth
were also relatively preserved, although not to the
same degree as fat. Thus, athough these
underweight babies were very thin in the sense
that they had reduced soft-tissue mass, they were
actualy relatively ‘fat’. It may be that fat is
preserved as a neonatal survival mechanism. This
neonatal phenotype, with reduced muscle mass
and relatively increased fat, resembled the

Figure 18. Prevalence of LBW with multiple micronutrient
supplementation* - Tanzania
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phenotype of the adult Indian patient with insulin
resistance and diabetes -- possibly that phenotype is
laid down in utero.™®

Heavier mothers had infants who were larger in al

these dimensions. From the prepregnant
anthropometric  measurements four maternal
components were derived: height, head

circumference, fat mass (calculated from skinfolds)
and muscle mass (calculated from arm muscle area).
Materna height predicted neonatal length. Maternal
fat mass predicted neonatal skinfold thickness.
Maternal muscle mass was unrelated to neonatal size,
possibly due to the indirect nature of the
measurement. The maternal measurement most
strongly related to overal foeta growth was head
circumference. Mothers with larger head
circumference measurements delivered infants who
were larger in al these dimensions, independent of
the other maternal measurements. This relationship
supports the concept that a mother's head
measurement reflects her own growth in early life and
that a woman needs good nutrition and growth at all
stages of her own life if she is to be able to nourish
her foetusin al its dimensions and components.™*

A study in Mysore, India, led to the development of a
theory about how body composition is related to
LBW, intergenerational undernutrition and chronic
disease. In a population which has been chronically
undernourished over generations, such as some rura
populations of India, LBW, childhood stunting, and
adult chronic energy deficiency mean that the
mothers are short and thin. They have short thin
infants. As adults, if these infants are less physically
active or even mildly obese, insulin resistance
increases as well as the risk of cardiovascular heart
disease (CHD). As nutrition improves, women who
were LBW and stunted in early life become
overweight or obese. Due to their own LBW, they are
insulin resistant. During pregnancy they develop
hyperglycaemia and diabetes which leads to
pancreatic overstimulation in the foetus, and
mascrosomic changes in the form of increased fat
deposition. These are changes which pre-dispose that
foetus to pancreatic failure in later life, further
increased insulin resistance, and diabetes in adult life.
The situation may resolve itself when improvements
in nutrition continue and persist such that improved
nutrition filters down to the foetus and filters down to
girls and young women.** Overall, these studies from
India add to the evidence that maternal nutrition
throughout the lifecycle is important for optimal
foetal growth and may provide clues to the high
prevalence of LBW infantsin India

23



NUTRITION POLICY PAPER. # 1€

Figure 19. Components of weight gain in pregnancy:
later weight gain ensures healthier birthweight
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Pregnancy Weight Gain

A woman's prepregnancy weight and nutritional
status, coupled with the amount of weight gained
during pregnancy, are extremely useful indicators
for interventions to reduce LBW.? WHO
recommends that women in developing countries
gain a least 1 kg per month during the last two
trimesters of pregnancy, resulting in a weight
gain of at least 6 kg.* Although attainable and
realisticc, most women in developing countries
still do not gain the recommended amount of
weight. Many of these mothers practice eating
down (eating less) during pregnancy due to their
fears of the possbility of cephalo-pelvic
disproportion (CPD) which may lead to
obstructed labour. Scientific studies have revealed
that increases in head circumference due to food
supplements have been too small (about 1-3 mm)
to effect CPD.*** In fact, food supplementation
during pregnancy is not only highly unlikely to
cause CPD, convincing evidence exists that food
supplements actually reduce perinatal mortality.®
The primary objective of food supplementation
during pregnancy is to prevent low birthweight
and not to promote foetal overgrowth.

The timing of a woman’s pregnancy weight gain
is also important. Many investigators agree that
weight gain in the second and third trimester is of
greater importance for ensuring foetal growth
than weight gain during the first trimester.
Examination of the components of a woman's
weight gain during pregnancy supports the
importance of later weight gain (Figure 19).
Weight gained earlier in pregnancy primarily
contributes to maternal reserves, and is
secondarily due to the growth of the placenta,
breasts, uterus and increased amniotic and

extracellular fluids. Not until after twenty weeks does
the foetus begin to increase dramatically in size.

Monthly weight-gain monitoring in pregnancy may
not be feasible for many developing country settings,
however, usually a minimum of two measurements
can be taken at least one month apart anytime during
the second or third trimester. Lack of weight gain of
approximately 1 kg per month or weight loss between
two consecutive measurements is very detrimental to
the foetus and/or mother and requires immediate
action.®® Where weight-gain monitoring is not feasible
at all, screening with measurements that require only
one contact with a woman, such as prepregnancy
weight (or weight-for-height or arm circumference) is
still predictive of pregnancy outcome. There is an
urgent need for research to assist in the development
of pregnancy weight-gain charts which establish
appropriate weight-gain curves for women in
developing countries. These charts should be clear
about the outcomes they are intended to predict and
prevent, such as LBW or mortality.*®

Critical Momentsfor | ntervention

Intervention at any point has the potential to break the
cycle of intergenerational undernutrition and LBW.
Where resources are scarce, programmes designed to
increase prepregnancy weight and weight gain during
pregnancy should be given priority. LBW has long-
term physiological consequences, and a woman born
as a LBW infant hersdf may have difficulty
developing a placenta that will provide adequate
nutrition to her own foetus. Studies that have
examined the relationship between prepregnancy
weight and weight gain during pregnancy have shown
that heavier women and women who gain more
weight during pregnancy give birth to heavier infants.
One study in the Central African Republic of 1,477
women and their children found that maternal
prepregnancy weight, representing a woman's long-
term nutritional status, was the most important
determinant of birthweight, and accounted for 13% of
the variance in birthweight. Weight gain during
pregnancy, representing a woman's short-term
nutritional situation, explained only 5.6% of the
variance.™ Thus, the case is made to increase the
prepregnancy weight of women first, because women
who are well-nourished prior to pregnancy will be
most likely to deliver heavier infants.
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Because the rate of LBW decreases as pregnancy
weight gain increases in undernourished women,
it is crucia to target this group. In many
populations, food supply and birthweights are
seasonal, so it is especially important to target
interventions during hungry seasons, or the times
of lowest resources (Figure 11). In many regions
of the world, women breastfeed one child while
pregnant with the next. A study among rurd
Guatemalan women participating in a nutrition
supplementation trial  found that lactation
overlapped with pregnancy in more than 50% of
the pregnancies™ For cases where overlap
occurred, 41% continued to breastfeed into the
second trimester and 3% in the third trimester.
Women who breastfed while pregnant increased
their intake of the supplements which were
offered. The women also increased their
supplement intake if they had short recuperative
periods (less than six months when a woman is
both non-pregnant and non-lactating) — a time
when maternal fat stores are reduced. Women
with no overlap in breastfeeding and pregnancy
and those with overlap had children with different
birthweights. The longest overlap group had
children with the lowest birthweights and women
with long recuperation periods had infants with
the highest birthweights.™ Family planning
programmes to extend the birth interva to a
minimum of two years would, therefore, help to
decrease LBW.

A child’'s nutritional status was associated with
the BMI of the mother, the socioeconomic status
of the family, and the child’s own breastfeeding
status in a study in Bangladesh. Thus, maternal
nutritional status is a proximate determinant of
the child’'s nutritional status and should be
considered in programmes aimed at improving
child heath.®s*" SGA infants will experience
catch-up growth if given adequate nutrition,
especially if breastfed.’® Micronutrient
supplementation has been shown to increase
children’s appetite, energy and growth. An iron
supplementation trial in Kenya found that
provison of iron supplements resulted in
improved growth and improved appetite in
children 6-11 years of age.* The critical times to
target food and micronutrient interventions in
children are those during the highest growth
velocity, before the age of three’®® — at which
times it may aso be possible to reverse earlier
growth retardation. Thus, interventions during
infancy and childhood can result in some growth

recovery. It is less clear what can be done during the
adolescent period to promote growth, particularly in
height, and more research is needed in this area™
Adolescents, however, should receive dietary
counsalling especialy if they are pregnant.

In summary, improving prepregnancy weight and
weight gain during pregnancy are effective strategies
which reduce and prevent LBW. Good nutrition
throughout the lifecycle, however, is critical.
Breastfeeding, appropriate complementary feeding,
and adequate micronutrient status are especially
important during infancy and early childhood.
Improved dietary intake should be promoted among
adolescents, particularly among pregnant adol escents.
Food supplements need to reach undernourished
pregnant women. Reducing and preventing LBW
requires a commitment to implement long-term
strategies.

Cultural Beliefs, Social Practices and
Behavioural Change

What are the important cultural beliefs and social
practices related to food behaviour during pregnancy,
and beliefs related to birthweight, that could affect
interventions aimed at improving maternal diet? To
date, public health professionals have focused mainly
on the role of beliefs and practices as determinants of
food intake during pregnancy, but it is also hecessary
to understand the effects of pre-existing beliefs and
practices on the ways in which individuals and groups
respond to interventions. In other words, attention
must be given to the role of cultura beliefs and social
practices as determinants of responses to directed
behaviour change. When the focus shifts from
determinants of intake to determinants of responses to
interventions, it becomes critical to understand the
beliefs and practices that are relevant for each
specific type of intervention. In the basic question:
“What are the cultural beliefs and social practices that
could congtrain or facilitate people’s responses to

7', the blank space could be
micronutrients delivered through capsules,
micronutrients delivered in the form of a powder to
add to a drink, the provision of additiona food, food
subsidies, nutrition education, counseling, or various
combinations of these. Communication is a central
aspect of directed behaviour change, and
communication, by definition, involves multiple
parties. Whose cultural beliefs and practices will
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constrain or facilitate the implementation of
interventions? The multiple parties not only
involve the recipients of the interventions — the
women in the communities where LBW is
endemic and their husbands, mothers, mothers-in-
law, neighbours and community leaders — but the
cultural beliefs of public headth and nutrition
professionals at different levels of the system
must also be examined and understood.

It is widely recognized that cultural beliefs and
practices play arole in the successful delivery of
nutrition messages to the community. Although
there is not a body of experimental studies to
document this concept, there are various types of
evidence to validate this statement. The largest
body of relevant data about the importance of
cultural beliefs and practices comes from case
studies in which socia scientists use ethnographic
and survey data to show how people in a
community or region have interpreted a health or
nutrition intervention in ways that were not
intended by the public heath professionals and
that this constrained or reduced the effectiveness
of the intervention. Another kind of evidence
consists of reports about successful interventions
that used culturaly sensitive and appropriate
materials. Commonly, with a culturally sensitive
approach, investigators describe population
responses that are more positive than is typically
the case with public heath and nutrition
interventions.

Other types of inferential evidence come from
observations of beliefs and practices that reflect
population interpretations of common public
hedlth interventions. One example, which has
been repeatedly documented in many parts of the
world, concerns the use of oral rehydration
solutions (ORS) for childhood diarrhoea. In many
populations, families give ORS in teaspoon-size
quantities instead of in the larger quantities
needed to combat diarrhoea. This
misunderstanding may occur because the context
in which ORS is being promoted |leads families to
conclude that the solution is a kind of medicine
and must be given in small doses. Similarly,
many families will use ORS for some episodes of
diarrhoea but not for others. An investigation of
why this occurs reveals that in most cultures
people believe there are many different types of
diarrhoea, each having its own descriptive word.
Because educationa messages about ORS
typicaly only use the word ‘diarrhoea’, and not

other common descriptive terms, the recipients of
these messages conclude that ORS is useful only for
the one specific type of ‘diarrhoea’.

Finally, another line of argument to support the need
for culturdly appropriate interventions is the
increasing demand from ethnic groups within large
national entities for locally appropriate health and
education. This demand is particularly evident within
organized minorities in industrialized countries,
where articulate spokesmen and women have put
forward arguments, under the general rubric of
autonomy, that include a perceived need for culturally
appropriate education and services.

As would be expected of an experience that is as
central and as difficult as pregnancy and childbirth,
virtualy all cultures have beliefs about appropriate
behaviours during pregnancy. In most cultures, bad
outcomes for either mother or infant are often
attributed to a failure to engage in appropriate
behaviours during pregnancy. In many cultures these
behaviours often relate to food, particularly the
avoidance of certain foods. Other beliefs involve
more general recommendations such as the idea that
eating a lot or too much during pregnancy will result
in alarge baby and a difficult delivery.

The following example from Gujarat, India, is typical
of many cultures, particularly in Asia. In an ethically
diverse community, a non-governmental organization
research team, SEWA-Rural, found that the local
cultural beliefs about how women should eat during
pregnancy were heavily slanted towards foods to be
avoided.® These avoidances were directly related to
local concepts of hedth and illness (Table 2). The
investigators also found two opposing views about
why eating a large quantity of food during pregnancy
could result in a bad outcome either for the foetus or
the mother. Some members of the community assume
that food shares the same space as the foetus in the
mother’s abdomen, thus limiting the space for the
foetus to grow and eventualy causing it to waste
away. For other people, eating a lot of food is thought
to make the foetus grow fat thus, causing problems
for the mother at delivery. Either scenario produces a
fear of eating too much during pregnancy.

The extent to which individual women believed in
these guidelines varied. Some women felt that these
beliefs were simply wrong. There was also variation
in the extent to which women actualy engaged in
restricted intake or avoided particular foods. But there
was aso evidence that women who believed in
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following these guidelines did, indeed, eat less.
Many of the respondents said that they ate what
their mothers-in-law gave them, and, in generd,
the older women were more strongly committed
to these idess.

How can information on cultural beliefs and
practices be used in the design of interventions to
prevent LBW? Some genera principles can be
suggested.

1. Work with local people to:

a adapt dietary recommendations for
locally available foods

a identify appropriate analogies, an
anaogy that links a new idea with one
that is aready present in the culture
helps to make this new information
understandable and at least potentially
actionable

a develop educational messages built on
local concepts.

2. Avoid making recommendations that are head-
on collisions with local cultural beliefs.
For example, one strategy in designing
a LBW prevention package for the
community in Gujarat, would be to
encourage weight gain during
pregnancy. Advisng women to “est
more” runs contrary to local customs.
Alternatively recommendations could
be framed in terms of eating to help
prevent wasting in the foetus, as women
are concerned with this. Positive eating
behaviours can be related to mother's
hedth and this, in turn, to the
importance of maternal hedth in
preventing and overcoming delivery
problems. Eating recommendations
could thus be linked to the concept of
achieving balance during pregnancy,
which can be associated with cultural
concepts of hot and cold.

In addition to the challenges of obtaining
information on loca beliefs quickly and
inexpensively, paying attention to cultura beliefs
and practices in the design and implementation of
interventions presents other challenges. One
important challenge is how to overcome the
problem of non-shared assumptions. Hedlth
professionals may not be comfortable talking
about hot and cold foods, ratevo or chonte (Table

Table 2. Common food avoidances in Indian community

Descriptive
Term
Thanda Khata

Reason for Avoiding Examples of Foods

Cold or sour, causing problems in labour Milk, Curds, Banana

Hot, causing pus, rotting and miscarriage Garam Meat, Fish

Causes ratevo, an emic illness category that
includes a variety of perinatal illnesses

Cooking oil, spices, salt,

Ratevo thay meat. fish

Difficult, delayed childbirth because baby
"sticks" to the uterus

Milk, curds, buttermilk,

hon
Chonte ground nuts

Source: SEWA (1994) in Gittelsohn, J et al. Listening to Women Talk About Their Health: Issues and
Evidence from India. New Delhi: Har-Anand Publications

2). Engaging in cross-cultural communication
involving ideas which run counter to their own beliefs
can present a magor hurdle for many hedth
professionals.

The cultural beliefs, values, social behaviours of all
these parties are involved in the actions we call
“nutrition interventions.” Therefore, it is essential
to understand and address the beliefs of the
professionals, the implementers and the community
in the design of the interventions. (Pelto, 1999)

Cultural sensitivity may be enhanced by the use of
Community Nutrition Promoters (CPNs) who have a
key role in the implementation of the community
based nutrition services. This is done in the
Bangladesh Integrated Nutrition Programme (BINP).
CPNs are recruited from women residing in the
village who have a minimum of eight years of
education, and have the willingness and time to serve
the community in return for a modest honorarium.
On-the-job training and the development of problem-
solving skills are provided when necessary as these
women attempt to encourage behavioural change in
their clients.”

Nutrition programmes in Bangladesh, Costa Rica and
Thailand have included behavioura change
components with varying success. In Bangladesh,
success of the information, education and
communication (IEC) component is considered
fundamental to the BINP given the project’s focus on
caring practices to promote growth in young women
and children, and on mabilizing communities to take
action against undernutrition. Evaluation of the
programme indicates that there is improvement in a
limited number of behaviours but much of the
communication remains didactic and genera with
inadequate attention to addressing key resistance
points identified through initial BINP formative
research. Additionally, the lack of funds have limited
mass communications activities. The IEC component
is viewed as aweak link in the project as a whole but
steps have been taken to further develop the training
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manual s from a behaviour change perspective.

As the BINP evolves into the broader National
Nutrition Program (NNP) the behaviour change
component and counselling for mothers will be
strengthened. Again, behaviours and messages to
be conveyed will be based on formative research
conducted during the preparation and
implementation of BINP (Figure 20). Where
necessary, additional research will be conducted
to identify barriers to the adoption of key
behaviours. Customized “packages’ of messages
will be prepared and conveyed during the planned
30 contact sessions throughout pregnancy and the
first 24 months of life.

The reduction of LBW is a key outcome measure
for the new NNP and women at risk will receive
supplements providing 600 kcal/day, which are to
be consumed in addition to the normal daily diet.
A multiple micronutrient supplement will also be
provided. Additionally, hedth and family
planning services will be strengthened at both the
primary and secondary levels and will be
monitored for their effectiveness. There will also
be outreach centres and clinics for immunization,
birth spacing and postpartum contraception,
pregnancy-related care and treatment of
pneumonia and diarrhoea. Household food
security issues will also be addressed with
income-generating activities such as poultry
rearing and “nutritious’ gardening, and a micro-
credit facility will be available. Since the
Bangladesh public aready receives a large
number of behavioural change messages from the
health and family welfare programme, nutrition
messages will be integrated into this
programme’ s communication strategy.*

Costa Rica is one of the few developing countries
to achieve impressive health statistics despite a
low per capita income. Because of a highly
motivated and committed government with the
foresight to divert some of its funds from curative
to preventive medicine, Costa Rica made
remarkable achievements in reducing its LBW
and infant mortality during the 1970s. The
complementary food programme was associated
with a series of educational activities targeting
programme recipients as well as the population in
general. Activities include educationa taks;
demonstrations on how to prepare different
meals, nutritional information implemented by
other members of the health team including

physicians, nurses and rural health assistants; and the
use of radio programmes and printed materials to
deliver messages. This is an excellent example of
how limited resources invested wisely can result in
improvements in health that rival many industrialized
countries.®

Thailand is another example of a country that has
achieved substantial success by integrating nutrition
into rural community development activities and the
primary hesalth care framework. Their quality of life
campaign indicated that good nutrition was not a goa
but rather a means of promoting development. The
nutrition programme has not been implemented as a
single programme but is part of consecutive broader
heath and nutrition plans. In implementing their
programme to modify food habits, field researchers
lived in villages for four to eight months to gain an
in-depth understanding of the target populations.
Their food habits and beliefs, as well as their food
selection and processing practices, and maternal and
child nutritional behaviours were studied. Several
food practices were found to affect genera nutrition
among the targeted population. These included
inappropriate  traditional beliefs about food,
pregnancy and child development; food taboos and
restrictions during pregnancy, lactation and child
illness; inadequate awareness of nutrition; and the
role of external influences, such as the elderly or
media advertisements, on food selection and
consumption. Field researchers then worked with
community members to develop a top-down support
and coordination and a bottomup planning and
implementation model to facilitate change in
nutrition-related practices. Nutrition communication
took many forms depending on what was best suited
for the individua community. Media were selected
based on their appropriateness in terms of local socio-
cultural conditions, accessibility and frequency of
exposure to the target population. These media
promoted new food habits and educated target group
members through a process of creating new
knowledge; initiating new attitudes, perceptions and
beliefs; and introducing new or modified food and
nutrition practices. Supportive activities included the
development of new recipes or the adaptation of
existing ones; food production and preservation
demonstrations; school lunch program improvements;
literacy campaigns, environmental sanitation
campaigns, and basic health services.

Evaluation of the programme showed improvements
in outcome parameters in a number of areas.
Attitudes towards proper food habits, food
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preservation, the dangers of eating potentially
harmful foods al improved significantly. In
northeastern Thai villages where undernutrition
was high, mothers who participated in the
programme intervention delivered infants with an
average weight of 2,913 g compared to a
birthweight of 2,846 g for non-participating
mothers. Additionaly, the prevalence of LBW
was 12% in the programme areas compared to
14% in the nearby villages without the
programme. Nutritional status and dietary intake
results showed an improvement after programme
implementation, athough this improvement was
not statistically significant.”

There are many lessons to be learned from this
programme. The investigators concluded that the
changing of food habits requires an accurate,
early anaysis of the pragmatics of community
life. This means consideration of socio-cultural,
economic, political, psychological and physical
environmental suitability and the roles these play
in shaping existing food practices. A clear
understanding is also needed about the target
groups behaviour, attitudes and environmental
constraints at a persona and family level.
Communities, local development organizers and
project personnel must share activities and
responsibilities. Finally the intervention must
develop a variety of supportive nutrition
communication messages and activities that fit
the practicalities of village life and its members
interests. “This is crucial because, ultimately,
community members are the ones who make
the real difference. They are the ones who
must change themselves.”

Figure 20. Triple A Cycle: Assessment-Analysis-Action

Assessment
of the situation
of children
and women
Action
based on the analysis
and available resources Analysis

of the cause of the problem

Source: UNICEF (1997) The Care Initiative. UNICEF, NY.

V.  Improving Outcomes of Low
Birthweight Infants:
Potential Interventions

Effective and large-scale practica interventions to
prevent LBW will have enormous impact on the
health and productivity of individuals and society,
particularly in those regions where the prevalence of
LBW is high. The causes and impact of LBW are
complex and best considered within the proposed
lifecycle illustration (Figure 1). A primary public and
individual hedth strategy, as well as a prevention
strategy, must be accorded to interventions directed at
mitigating the detrimental effects of LBW. With the
exception of prematurity, it is probably more accurate
to view IUGR manifested as LBW as a marker or risk
factor rather than a direct cause of poor outcome.
There are surprisingly few well-designed childhood
interventions to improve outcomes of LBW infants.
LBW infants that are thin for length
(disproportionate) exhibit catch-up weight gain if
provided with adequate early nutrition. The catch-up
growth potential of infants who are short with a
normal weight relative to their length (proportionate)
is limited with accelerated length accrual generally
restricted to the first few months with optimal
nutrition.® Yet even with maxima early nutrition,
these infants as a group do not attain hormal length
and are destined to be stunted compared to their non-
LBW counterparts.®

Measuring Size at Birth -- The early identification
of the LBW infant is essentia for any comprehensive
initiative to improve its chances of survival.®'*In
developing countries where most of the world’s LBW
infants are born, however, a large proportion of
births take place at home and birthweight statistics

are not avalable® Alternative anthropometric
measurements to identify LBW have been
proposed.’=*¢  Chest circumference has been

recommended as a simple and accurate surrogate for
birthweight measurements, but no cut-off point has
yet been determined for use internationally.*® Chest
and head circumference were used to identify LBW
preterm infants in Ethiopia, and cut-off points with
the best sensitivity and specificity were 30 cm for
chest and 31 cm for head circumference.® Studies
from India also showed a chest circumference of £ 30
cm and a mid-arm circumference of £ 8.7 cm had the
best sensitivity and specificity for identifying LBW
infants. Mid-arm and chest circumferences are
simple, practical, quick, and reliable indicators for
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predicting LBW and neonatal outcome in the
community.**®*® Whether measuring chest
circumference can be easily taught to community
health workers or traditional birth attendants
(because of the rapid chest movements
accompanying breathing) was a subject of debate
among the conference participants in Dhaka.

More recently, head and chest circumferences in
more than 5,000 newborns in Pelotas, Brazil were
used to identify infants at risk for morbidity and
mortality.* A head circumference of 33 cm was
sensitive (91.6%) and somewhat specific (85.5%)
in identifying LBW preterm births. The same
measure was less sensitive in predicting neonatal
deaths (67.6% sensitivity; 81.9% specificity) but
still useful. A chest circumference of 31 cm
identified 92.8% of LBW preterm and 76.5% of
neonatal deaths. No cut-off has been established
for the number of days after birth during which
the chest circumference can be considered a
reliable surrogate for birthweight measurement.
When the head and chest circumferences are used
together, they have an increased capability to
identify infants at risk of morbidity and
mortality.**

Breastfeeding and Complementary
Feeding — Although catch-up growth of the
LBW infant is difficult to achieve, further growth
faltering may be averted by optimum
breastfeeding and complementary feeding
practices. Exclusive breastfeeding for about six
months can be recommended even for LBW term
infants in developing countries.® Exclusive
breastfeeding not only provides immunity and
protection against illnesses, especialy ALRI and
diarrhoea, %' it lengthens the period of
postpartum amenorrhoea and hence, lengthens the
birth interval, which is strongly related to infant
and child survival.™ Immediate and exclusive
breastfeeding is especialy important as suckling
increases the infant’s body temperature, and the
proximity to the mother that breastfeeding
provides is beneficial in reducing hypothermia.
The Kangaroo Care Method is aso effective in
reducing hypothermia, and has been shown to
reduce perinatal and neonatal mortality and help
these infants grow faster.*'*In the Kangaroo
Care method, a well preterm or LBW infant,
wearing only a diaper, is placed between the
mother's breasts with skin-to-skin contact,
instead of being placed in an incubator. Infants

should be put to the breast within one hour after birth
and should not go without breastfeeding for more
than three hour intervals since fasting is associated
with afal in blood glucose. Practices that restrict the
early initiation and frequency of breastfeeding are
likely to increase the incidence of hypoglycemia. s
There is evidence to link having been breastfed as a
child with improved cognitive performance,*®*”and
that Dbreastfeeding may have a metabolic
programming effect in preventing obesity*® and
reducing the risk of several chronic diseases.'s"15

The increased rates of growth falure and
undernutrition in LBW infants observed after six
months of age are probably related, perhaps in a
major way, to poor complimentary feeding practices.
While appropriate complementary feeding is
important for al infants, it might be of even greater
importance for LBW infants because of their poorer
growth and increased nutritional vulnerability upon
entering this stage of dietary transition. Research in
Bangladesh indicates that the timely introduction of
appropriate nutrient-rich complementary foods, and
regular feeding in addition to ongoing breastfeeding
after six months requires specia attention.* The NNP
intends to provide mothers with regular counseling on
the use of colostrum and exclusive breastfeeding
during the first six months, and the continuation of
breastfeeding until the age of two years. Mothers, as
well as fathers, mothers-in-law, and other caregivers
will be encouraged to introduce localy appropriate,
nutrient-dense  complementary foods in sufficient
guantity and quality from the age of six months. This
focus on complementary feeding at the individual
level will be supported by a similar emphasis in the
national behaviour change communication activities.*

Care — The two most important elements of a Care
strategy include a method of assessment, anaysis and
action (Figure 20), and a conceptua framework
which indicates that inadequate maternal and child
care is an underlying cause of undernutrition (Figure
4), and thus perpetuates LBW. The UNICEF
Nutrition Strategy for LBW prevention generically
emphasizes care for women (especialy antenatal
care), breastfeeding/complementary feeding,
psychosocia care, food processing, hygiene practices,
and home health practices as programme elements.
This Care for Women and Children component (Care
Initiative) additionally includes practices and/or
behaviours that the family, community and/or
government should provide for women (Box 3) as
part of their human right to health and their right to
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Box 3: TheUNICEF Carelnitiative

children received nutritional
supplementation for two years with

" Carefor Women" or without psychoscial stimulation.

_ Supplementation and stimulation
PradtiodfBehaviour Comment produced independent benefits to
Education & Ensurethat girlshave equal accessto school the children's mental and motor
a  Ensurethat women have acoessto essential hedlth informetion development. The benefits from a

{','ﬁ,gggﬁ“‘e Fadtscf Lifepishec by UNICEF, WHO combination of supplementation

Workloed ad Time & Help to reduce domestic chore workloed (collecting weter and and stimulation were additive, and
ﬁeﬂg\i{g;ﬁégewdom preparing food) to ensure only the children receiving both

Autoromy/ a4 Ensurethet mothers have adequete decision-making power, treatments caught up to the non-
Respect inthefamily accessto family income, assets and credit stunted control group in
a Lack of the:above may undermine awomean's seif-esteem, developmental levels. The

sdf-confidence, and her ability to carefor hersdlf and her

children

Mentd HedthVStress 4 Often compromised by pressures of poverty, low gatusin
family and community, and lack of control over besiclife

Sdf-confidence

implications of these findings are
that at least part of the deficit in the
development of stunted children is

decisions such as reproduction and child care due to poor nutrition.®s
Prysical hedlth a View from alifecyde perspective Interventions which promote catch-
Nutritiond status a Ensureafar share of family food and resources a dl ages

a ldentify and resolve gender ggpsin nutritiond statusand
helth seeking behavioursfor dl age groups

Reproductive hedlth a Dday agedf first pregnency
a Provide support for birth space

oY

Pregnancy Lactation
pregnancy outcome

Provide extraamounts of family foods
Reduce workload

Fedilitate prenatd care and safe birthing
Pog-partum rest

a
a
a
a

Source: UNICEF (1997) The Care Initiative: Assessment, Analysis, and Action to Improve Care for Nutrition, UNICEF, New York.

adequate food.*® The UNICEF Nutrition Strategy
1990 has been exploring mechanisms to mobilize
and support existing local skills and resources
while simultaneously implementing technical
interventions. Early establishment of community-
based monitoring systems and involvement of
communities, particularly of women in planning,
implementing and monitoring nutrition
programmes, are criteriafor success.”

Behavioural and Cognitive Development —
There is substantial evidence that reduced
breastfeeding, SGA birthweight, iron and iodine
deficiency, underweight and stunting are
associated with long-term deficits in cognition
and school achievement.’® Physical stunting is
closely linked to impaired mental and
psychomotor development. The only
supplementation study amed specifically at
stunted children was conducted in Jamaican
children aged 9 to 24 months® The stunted

Protect/support heelth and nutrition of mother for postive

up growth also improve long-term
mental ability, provided they are
timely and accompanied by mental
stimulation such as maternal
involvement in the stimulation
activity (child’'s play). The value of
play, taught and encouraged by the
mother, is an example of the
importance of maternal care for a
child's development and well-
being.™ In countries where stunting
is highly prevaent, there is an
urgent need to institute programmes
to improve children’s nutritional status. Such
programmes are probably most effective if instituted
with children within the first three years of life, and
are integrated with child care and stimulation (play)
interventions.*®

Micronutrient Interventions — Unlike developed
countries where zinc supplementation during
pregnancy in certain populations has improved
birthweight, no benefit has been observed from recent
well designed tridls in developing countries.
Similarly, vitamin A supplementation does not appear
to have an important role in improving birthweight
while, in contrast, there is some evidence that iodine
supplementation might be important. Folic acid can
prevent neural tube defects, but evidence as to
whether iron and/or folic acid supplements reduce the
prevalence of LBW, prematurity and maternd
mortality is limited. And while anaemia during
pregnancy is associated with LBW, the benefit to
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birthweight of iron supplementation is less clear.
Recent data also suggest benefits from multiple
vitamin-mineral supplements, particularly with
regard to decreasing adverse pregnancy
outcomes. Although there is evidence of
interactions among several micronutrients at the
metabolic level, very little is known about the
significance of these interactions for pregnancy
outcomes.**

There is a need for well designed RCTs that
assess the effect of multiple micronutrients on
maternal outcomes such as morbidity and
mortality, anaemia, and pregnancy complications.
These trials should focus on infant outcomes such
as morbidity and mortdity, growth and
development, and micronutrient status, in
addition to LBW and especidly IUGR. It is
essential that these trials be conducted with
sufficient sample sizes if biologicaly relevant
differences in birthweight (approximately 100 Q)
are to be detected. The need for RCTs are
especidly urgent in developing countries, i.e.,
among populations with high rates of LBW due
to IUGR and where nutrient deficiencies do not
occur in isolation and multiple micronutrient
deficiencies are common.

V1. Conclusions and Future
Resear ch

Symposium Recommendations

LBW has multiple etiologies, however, IUGR
accounts for the great majority of LBW in
developing countries. Many questions remain
unanswered about ITUGR, such as the appropriate
timing, amount and characteristics of nutritional
supplementation; whether or not micronutrient
supplements will have an impact; the impact of
infection control on LBW prevention; and the full
magnitude of health problems faced in adulthood
by children born with LBW due to poor foeta
growth. This symposium and workshop
highlighted the point that there is an urgent need
to find answers on sustainable practices to
improve women's nutritional status prior to
pregnancy, and their weight gain during
pregnancy. These practices require behavioura

change within households, and behavioural change
and communication strategies have been a weak link
in many programmes trying to address this issue. The
symposium participants acknowledged the limitations
of applying results of RCTs in industrialized
countries to developed countries, and strongly
suggested that findings from observational studies
also be considered in order to determine programme
effectiveness, if programme interventions are to
move forward.

The participants identified important knowledge gaps
and stressed the need to:

a build a body of evaluation research on behaviour
change related to LBW interventions

a encourage ethnographic studies related to care,
marriage, pregnancy (especially among
adolescent girls), birth, and household behaviour
(especially decision-making)

a drengthen the information, education and
communication component of al LBW
intervention programmes

a support well-designed RCTs which will examine
the role of selected nutrient interactions and
multivitamin-mineral supplements in improving
pregnancy outcomes (especialy in developing
countries among undernourished  pregnant
women)

a further investigate the effect of food
supplementation trials and its influence on the
interrelation  between materna  and  infant
outcomes over one or more reproductive cycle

a further research the relationship between LBW
due to IUGR and chronic diseases in adulthood

a improve IEC messages and strategies to increase
exclusive breastfeeding rates (rates for partial
breastfeeding practices have been improving,
however, many women do not exclusively
breastfeed)

a create culturaly appropriate growth curves for
pregnant women (and pregnant adolescents)
which identify cut-offs for weight and weight
gain which will give good birthweight and
maternal fat store outcomes

a identify cut-offs for the simplest, most accurate
and practical surrogate for measuring size at birth
for infants delivered at home

a develop community worker training manuas
which contain modules on diagnosis and
guidance for care of the LBW infant.
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Workshop Programme
Recommendations

LBW Programme “ Package’ Elements

The lifecycle (Figure 1) was used to view LBW
determinants with respect to the different age and
physiologic subgroups of the population to give
priority to target groups and interventions. It was
concluded that LBW solutions require packages
of interventions, and that these need to be
incorporated into al antenata heath care
programmes including safe motherhood
programmes, reproductive health programmes,
and Integrated Management of Childhood IlIness
programmes — and that both the number and
coverage of these existing programmes be
expanded. If multiple micronutrient
supplementation is proven to be safe and
efficacious in developing country settings, then
practical programmatic implications need to be
addressed such as supplement composition, cost
and bioavailaibilty, the mode and timing of
delivery, and compliance. Fortification of
common staples would also need to be considered
as an alternative to supplements.

Packages of interventions for LBW prevention
programmes should have three components:

a case management which increases the
coverage of antenatal care and helps prevent
repeated pregnancies in quick succession

a behavioural change communication strategies
(including those that defer pregnancy until
after adolescence and to improve nutrition)

a linkages between existing headth care
facilities and the community.

LBW prevention/reduction programmes should
incorporate elements of UNICEFs Care
Initiative (Box 3) including a mix of
interventions:

antimicrobial treatments

antiparasitic treatments

insecticide-treated bednets

maternal health records to track gestational
weight gain

probable use of food supplements
a possible introduction of
micronutrients during pregnancy.

QO Q-

. Q)

multiple

Recognition of the causes of malnutrition (Figure 4)
and the role of the lifecycle conceptual framework
(Figure 1) to address LBW was reflected in the
structure of the two-day workshop held at ICDDR,
B’s Matlab training centre. Participants were assigned
to one of four working groups. interventions for the
management and treatment of infants born with
LBW; interventions for reducing and/or preventing
low birthweight in the long term (10-13 year plan)
(childhood interventions); interventions during
adolescence for both girls and boys; and interventions
before and during pregnancy. Each group, apropos to
their assigned topic, proceeded to define objectives
and outline interventions and operational research
activities. The working groups suggested that basic
indicators should emphasize programme performance
monitoring rather than biological measures.
Community, private sector and/or international
agency resources and intersectoral actors must be
identified and involved in the implementation of
LBW prevention strategies if the basic causes of
LBW are to be addressed. The working groups
recommendations follow.

Management and treatment of LBW infants:

a identify LBW infants

a asphyxia management

a knowledge of crucial warning signs: inability to
suck, fever, hypothermia, rapid breathing,
umbilical discharge, incessant crying and
convulsions

a hospitals to be baby-friendly (the “Ten Steps’
which includes skin-to-skin contact and initiation
of breastfeeding within one hour of delivery, and
frequent breastfeeding) with adequate referrals to
lactation consultants and other medical personnel

a Kangaroo Care

a protection of adequate micronutrient status for
the infant

a family counselling for specia care needs

a exclusive breastfeeding for about 6 months

a breastfeeding counselling (e.g., frequently
waking sleepy infants to feed)

a attention to appropriate complementary feeding

a psychosocial stimulation for infant.
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Childhood Interventions:

a teach families'mothers how to provide
adequate nutrition and care

a school attendance throughout adolescence

a promote good nutrition

a provide micronutrient supplementation when
needed.

Adolescent Interventions:

a define adolescence based on distribution
curve of age of first marriage

a “Healthy Bride Campaign” to delay marital
age and pregnancy

a promote good nutrition, especially among
non-pregnant girls

a encourage sustained school attendance

a strengthen school health systems to provide
counselling on nutrition and health education

a involve health and education sectorsin
coordination with community members to
explicitly address the particular needs and
vulnerabilities of pregnant adolescents

a include boysin al interventions.

Interventions for Pregnant and Postpartum
Women:

provide malaria prophylaxis if required

reduce intestina parasite load (mebendazole in
2" or 3" trimester)

correct maternal anaemia (60 mg elemental iron
plus 400 ny folic acid per day*®)

increase to 100% the proportion of women
gaining a minimum of 6 kg

identify and treat abnormal vaginal discharges
and other infections

educate women on warning signs of a problem
pregnancy

improve coverage and quality of antenatal care
programmes (encourage visits at least once per
month for routine clinical assessments, especialy
for blood pressure, weight gain and breastfeeding
counseling)

provide food supplements to al pregnant and
lactating women (if resources are scarce
distribute food supplements during the hungry
season, or target the most undernourished
pregnant and lactating women)

improve familial food provision if possible
facilitate and strengthen Triple A processes and
other participatory methods at community level
in discussing causes of LBW; include reducing
women’'s workload, increasing food intake, rest,
and other underlying and basic causes

initiate of breastfeeding within one hour after
delivery

increase colostrum feeding

provide ongoing breastfeeding counseling to
increase the proportion of mothers exclusively
breastfeeding at one month postpartum, and to
manage breastfeeding problems

introduce appropriate complementary foods at 6
months with continued breastfeeding until at least
two years.
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Appendix: Symposium Agenda

INTERNATIONAL LOW BIRTH WEIGHT
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Mohakhali, Dhaka 1212, Bangladesh
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14-15 June 1999
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McLachlan, World Bank, Washington; Roger Shrimpton, UNICEF, New Y ork.
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Mortality and morbidity consequences of LBW — Robert Black

Growth of LBW children — Fernando Barros

The Barker Hypothesis — Caroline Fall

The Bangladesh experience: epidemiology and consequences of LBW — Shams El Arifeen
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Effect of dietary supplements before and during pregnancy on birth weight — Andrew Prentice
The role of micronutrientsin improving birth weight — Usha Ramakrishnan
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Woman's body composition and implications for preventing LBW — Caroline Fall

Measurement of pregnancy weight gain and usefulness for targeting — Kathy Krasovec

Measuring size at birth: alternatives to and implications for monitoring and evaluation — Fernando
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The critica moment for intervention: childhood, adolescence, pre-pregnancy, pregnancy — Rae
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Does increased food intake during pregnancy result in increased obstetric complications? — Andrew
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Improving outcome of LBW babies: interventions — George Fuchs

Cultural beliefs and social practices relating to maternal food intake and birth weight — Gretel Pelto

Low Birth Weight I nterventionsin Bangadesh
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